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ADVERTISEMENT. 


The  scientific  publications  of  the  National  Museum  consist  of  two 
series — Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  desoiptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annually  or  oftener  for  distribution  to 
libraries  and  scientific  establishments,  and,  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  separate  papers  are  published  are  recorded  in  the  table 
of  contents  of  the  volume. 

The  present  volume  is  the  forty-fifth  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  *' Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

Since  1902  the  volumes  of  the  series  known  as  "Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  Bulletins. 

Richard  Rathbun, 
Assistant  Secretary,  Smithsonian  InstitvMon,  in 

charge  of  the  United  States  National  Museum. 

DEGEBfBEB   5,  1913. 


Digitized  by  VjOOQIC 


TABLE  OF  OONTENTS. 

Babtsoh,   Paul.    New  land  shells  from  the  Philippine 

Islands.— No.  1993.    June  21,  1913* 649-663 

New  speciee:  Orba  tooreettm,  CodUoityla  ooZtiMmm,  C,  olanwor 
nentii, 

.     The  giant  species  of  the  molluscan  genus  Lama 

obtained  in  Philippine  and  adjacent  waters. — ^No.  1978. 

June  13,  1913* 235-240 

New  Bpecies:  Lima  (CaUoKma)  tmUki,  L,  (C.)  pkUippinemii^  L.  (C.) 
roMuni,  L.  (C.)  borruentit,  L.  (Aeata)  verderma,  L,  (A.)  otU- 
bentii^  L.  (A,)  hUonensii, 

' .    The  Philippine  moUusks  of  the  genus  Dimya* — 

No.  1983.    June  13,  1913* 305-307 

New  Bpecies:  Dimiya  filipma,  D.  hma. 

Bessy,  Edwasd  W.    A  fossil  flower  from  the  Eocene. — 
No.  1980.    June  13,  1913  * 261-263 

New  genus:  CcfmbreUmUiAUi, 

New  species:  ComJbreUirUkiUi  eoeeniea, 

BxssT,  S.  STiLUf  AN.    Some  new  Hawaiian  cephalopods. — 
No.  1996.    June  4,  1913* 663-666 

New  genus:  LaetmoteuJOiii, 

New  species:  LaetmoievMa  lugvJbfn$^  Scaewrgtu  patagiatuif   Eur 

prymna  tcolopa,  TeleoUuthis  oompacUi,  Ahralia  trigonura,  Pte- 

rygioteutkia  mierolampoi. 

BsuNEB,  Lawsenoe.    Results  of  the  Yale  Peruvian  expe- 
dition of  1911.    Orthoptera  (Addenda  to  the  Acridiidse — 

short-homed  locusts).— No.  2001.    June  11,  1913* 685-686 

New  species:  Sdiittoeerca  maetUata, 

Clask,  Austin  Hobast.    Three  interesting  butterflies  from 
eastern  Massachusetts.— No.  1987.     June  13,  1913* 363-364 

CooKEBELL,  T.  D.  A.    Two  fossil  insects  from  Florissant, 
C!olorado,  with  a  discussion  of  the  venation  of  the  Aesh- 

nine  dragon  flies.— No.  2000.    June  21,1913* 677-683 

New  species:  Oplonaetchna  lapidana. 

iDaleofpabUcatioiL 

ni 


Digitized  by  VjOOQIC 


IV  TABLE  OF  CONTENTS. 

Crawford,  J.  C.    Descriptions  of  new  hymenoptera,  No.         ^^^ 
6.— No.  1979.    May  22,  1913  ^ 241-260 

New  genera:  Bruchocida,  Coccidoxenvs,  ZacaloMora,  Tnchomalopm^ 
Aplastomdrpha,  Cassidocida,  Thriposoma. 

New  species:  Protandrena  swenki,  AugoMora  maeuZivmtm,  Teh- 
nomus  goniopiSf  T.  IcUisulcuB,  Oanaspis  hooheri,  Podogrion  skirahii, 
Bmchocida  vuUleti,  B,  orierUalia,  Tanaostigmodes  portoricerms, 
Cocddoxenui  portaricemis,  Anastatus  formosanus,  Bruckohius 
colemanif  Zacdlochlora  miUerif  Trichomalopsia  shirdkiif  Aplcato- 
morpha  pratHf  Cassidodda  aspidomorphx,  PleurotropU  anastatic 
Thriposoma  grafts  Zagrammoioma  flavolineata,  Z.  centrolineata, 
Z.  nigrolineataf  Sympims  metacomet,  8,  matsauoit,  8,  moeuZipef, 
8.  himaculaiaf  Anagnu  giraulH. 

.    Descriptions  of  new  hymenoptera,  No.  7. — 1984. 

May  22, 1913  1 _ _ _...  309-317 

New  genus:  Pcpreniaca. 

New  species:  Aglaotoma  texana,  Eucoila  hunteri,  Ptiloaema  praUi^ 
HontaHa  magnifica,  Pareniaca  sckwarzij  P.  hutcki^  PolycystUB 
foersteri,  Cercocephala  atroviolacea^  Derostenus  agromyzx,  D.  ari- 
zonerma,  D.  variipea,  ErUedon  thomsonif  Pleurotropia  tUahmais, 
Cvrrospilvs  flavov^ridis. 

Dall,  William  Healey.    Diagnoses  of  new  shells  from  the 
Pacific  Ocean.— No.  2002.    June  1 1,  1913  ^ 687-597 

New  genus:  Ealicardusa. 

New  subgenus:  Cosmiooondui. 

New  species:  Tritonofums  jordani,  Boreothropon  gorgon,  Amphisaa 
(Coamioocmchd)  palmeri,  A.{C.)  pergracUis,  A,{C.)  parvuXa^  lAotia 
lurida,  Bolma  biartadni,  Margcaritea  aimblua,  Callioatoma  nepheloide, 
Pecten  (Paeudamvsium)  arcea,  Cuapidoaia  subglacialia,  Paephidia 
cymata^  Lyonaia  (AUogramma)  oTndbilia,  L,  {A.)  oahuinaia,  L, 
ptigetenaia,  Lyonaiella  magn\fioaf  Poromya  (DemuUomiya)  tenui- 
concha^  Erydna  colpoica,  Rochefortia  comprena,  Aligena  nuoea^ 
Veaioomya  {Archiveaica'7)  auavia, 

Dtar,  Harrison  G.    Results  of  the  Yale  Peruvian  expedi- 
tion of  1911.    Lepidoptera.— No.  2006.    July  22, 1913  ^.  627-649 

New  genus:  Altimsenaa. 

New  species:  Phulia  cdUvolanaf  P.  nannophyea,  AruKna  ooropunae, 
AcHnote  binghamx,  Pkycoidea  omotia^  P.  hirivula^  Lymanopoda 
ahe/teli,  L,  harhneaat^  L.  heitki,  Euptychia  hotchiiaai,  E.  leguia-limai, 
Theda  tyleri,  T.  hennetti,  T.  hrocda,  T.  ulia,  T.  muela,  T.  excitt- 
ooata,  Hylej^tila  iaonira,  Argopteron  xtcca,  Lerodea  gracia,  Lerema 
miqua,  ffeaperia  arckUi,  8atum%odea  Ofrioa,  Virbia  diaca,  V,  catama, 
AUimMTuu  tapina,  MeaemJbreuxoa  fadcola^  Poroaagrotia  propriena, 
MetdUpda  cerphiphUa^  Lycophotia  aZ&ior&i9,  Hyaaia  dxodiroa, 
Ladanycta  oomtferaf  Cobubatha  rUlaf  Pluaia  Ttumoxyla^  Anomia 
aophiaUa,  Epirrhx  dilHlla,  Triphoaa  quadplagaf  8pododea  untfacta^ 
Polypoetea  margintfer,  Joooara  auiferena. 

New  subspecies:  Papilio  rnadyea  montebanuaf  Heliooniua  mdpomene 
hyperplea, 

i  Date  of  publication. 

Digitized  by  VjOOQIC 


TABLE  OF  CONTENTS.  V 

GiLBEBT,  Chester  G.,  and  Joseph  E.  Pogub.    The  Mount         ^^^ 
Lyell  copper  district  of  Tasmania. — ^No.  2006.    July  22, 
1913* 60&-626 

G1RAUL.T,  A.  AssiiNE.  A  systematic  monograph  of  the 
Chalcidoid  hymenoptera  of  the  subfamily  SigniphorinsB. — 
No.  1977.    May  22,  1913* 189-233 

New  speciee:  Signiphora  flava,  S.  flavella,  8.  banlioa,  S.  pukhra, 
S.  maxima,  S.  melancholiea,  8,fcaciata,  8.  hyalinipennU,  8,  macur 
lata,  8.  nigrella,  8.  fax,  8.funeralia,  8,  oorvina,  8.  auBtralica. 

HoLLiSTEB,  N.  Mammals  collected  by  the  Smithsonian- 
Harvard  expedition  to  the  Altai  Mountains,  1912. — No. 
1990.     June  21,  1913* 507-532 

Knowlton,  F.  H.  Description  of  a  new  fossil  fern  of  the 
genus  Gleichenia  from  the  Upper  Cretaceous  of  Wyo- 
ming.—No.  1994.    June  21, 1913* 555-558 

New  species:  Oleidienia  puHchella, 

Jordan,   David  Starr,  and  John   Otferbbin   Snyder. 
Description  of  the  Yachats  "Smelt,"  a  new  species  of 
Atherinoid  fish  from  Oregon. — No.  1999.    June  21, 1913  * .  575-576 
New  species:  Atherinops  oregonia. 

Lyon,  Marcus  Ward,  Jr.,  Treeshrews:  An  account  of  the 
mammalian  family  TupaiidaB. — No.  1976.  November  29, 
1913* 1-188 

New  genera:  Anathana,  Tana. 

New  species:  Tupaia  riabus,  T.  ariambas,  Anathana  turougktoni,  A, 

pallida,  T.  lingx,  T.  paitana. 
New  subspecies:  Tupaia  hngipes  9alatana,  T.  montana  balumns, 

T,  graeUis  edarata,  Dendrogale  melanura  baltumis.    Tana  tana 

h€9ata,  T.  t.  uUxra,  T.  L  tuancus,  T.  cervicalia  masx. 

Mallogh,  J.  R.  Three  new  species  of  AnthomyidsB  (Dip- 
tera)  in  the  United  States  National  Museum  collection. — 
No.  2004.    June  11,  1913* 603-607 

New  genus:  ParaHmnophora, 

New  species:  Tetramerinx  femorata,  ParaHmnophora  brunneiquama, 
Anthomyia  bidentata. 

Pearss,  a.  S.  Notes  on  a  small  collection  of  amphipods 
from   the   Pribilof   Islands,  with    descriptions   of  new 

species.— No.  1998.    June  4,  1913* 571-573 

New  species:  €hmimaru8  pribilof eruii,  Chkoneiimus  muUiarticulatut. 
1  Date  of  publication. 


Digitized  by  VjOOQIC 


VI  TABLE  OP  CONTENTS. 

PiEBOE,  W.  DwiOHT.    Miscellaneous  contributions  to  the         ^^^••• 
knowledge  of  the  weevils  of  the  families  AttelabidsB  and 
Brachyrhinid©.— No.  1988.    May  23,  1913  L 365-426 

New  subfamilies:  EnHminK,  DirotognaMnBf  PmUidOnm^  Bracks 
rhininm. 

New  tribes:  BkynMtim^  Eremnim^  Tropiphonm^  PandeUteini, 
Alceidini,  Polydrutiniy  Blosyrini,  SeiapkUini^  TkylacUim,  Tri- 
gonoicutini,  Calyptillini,  CeleuthetirU,  Traehpphelceim,  Simoini^ 
Euttylinx. 

New  genera:  AmydrogmuSy  Hadromeropiii,  Olaphyronutopui,  Brady* 
rkyndioicki. 

New  subgenera:  Partsoopidiut  NeopamoopuM, 

New  species:  Eugnamptua  punetahu,  Amydrogmus  vanabUi$,  Tch 
sastei  dneratcens,  PenUma  dongaUiy  Melamomphtu  nigreaceiu,  M, 
cUiatui,  Dyslobus  bituberculatus,  D.  derUieulatui^  Pan$copu$ 
(Phymalinui)  9ulciro$tn$,  P.  (Pan9copidiu$)  squamoiut,  P.  (P.) 
denHpes,  P,  (Nomidui)  xmpresstAi,  P.  (N.)  ovalii,  P.  {Neopcmr 
icopui)  $qv4xmifr(m»,  P.  (N.)  cariruUua,  PandeleUius  derUipes,  P. 
depre88tUf  Olaphyrometoput  omithodortu,  Bradyrkynchoide$  con- 
MtrictuSt  Epicxnu  wickhami,  E.  benjamini,  PanUrmomu  (Phac^ 
pholit)  nebraBkenni,  P.  (P.)  metalliciu,  P.  (P.)  texanus. 

New  varieties:  Eugnamptua  collari8juBcipe»f  E.  c,  ruficepB,  E.  puno- 
taius  niger,  E.  angtutatus  teataceua,  MerhyruhiUa  Inoolor  cockerellif 
M.  6.  verUraliSf  M.  h,  piceus,  M.  h.  viridxluitnnBf  Cimboooera  pauper 
$ericea,  n 

PoQUE,  Joseph  E.    See  under  Oilbebt,  Chesteb  G 609-626 

R10HABD30N,  Habeiet.    The  isopod  genus  Ichthyoxenus 
Herklots,  with  description  of  a  new  species,  from  Japan. — 
No.  1995.    June  4,  1913  » 559-562 

New  species:  IchtkyoxenuM  japonenna, 

RiTTEB,  William  E.  The  simple  Ascidians  from  the  north- 
eastern Pacific  in  the  collection  of  the  United  States 
National  Museum.— No.  1989.    June  25, 1913  * 427-505 

New  genus:  Hartmeyeria. 

New  species:  Molgula  oregoniay  Eugyrioides  dcdli,  Haloq/nthia  waah- 
ingtonia^  Hartmeyeria  trian^lariSf  Culeolus  aluiteri,  Styela  ntocren- 
teron,  8.  hemicsupitoaa,  S.  sahultfera,  Corynascidia  herdmani, 
Agnesia  heringia^  PhaUueia  verrniformia,  P.  unalaakenaia. 

New  subspecies:  HalocyrUkiahauatorfoUacea. 

RoHWEB,  S.  A.  A  synopsis,  and  descriptions  of  the 
Nearctic  species  of  sawflies  of  the  genus  Xyela,  with 
descriptions  of  other  new  species  of  sawflies. — No.  1981. 
May  22,  1913* 265-281 

New  genus:  AUantopaia. 

New  species:  Xyela  aalicia,  X.  pint,  X.  alni,  X,  winnemanatf  X, 
errarUy  X.  brunneicepa,  X.  diaaimilia,  X.  aloaaonx,  X,  ruvadama^ 
X.  aimilia,  X.  caltfomica,  X.  coloradenaia^  PampkUiua  {Pamphi- 
liua)  greenei,  Allantopaia  thoracica,  Tenthredella  Carolina,  T,  fiaheri, 
Proaelandria  peruviana,  Stromboceroa  (NeoatromJboceroa)  aaaamen- 
aia,  Pteronidea  pulchella,  P.  vanduaeei,  Priatophora  xanthotradiela. 

1  Dftte  of  pablioation. 

Digitized  by  VjOOQIC 


TABLE  OP  CONTENTS.  VII 

RoHWEB,  S.  A.    Descriptions  of  thirteen  new  species  of         ^^^* 
parasitic  hymenoptera  and  a  table  to  certain  species  of 
the  genus  Ecphylus.— No.  1991.    June  4,  1913  * 533-540 

New  species:  AtanycoUdea  apioalia,  Xylonomtu  (Xylonomus)  Up- 
turx,  Priitaukmu  flciridana,  Tria»pi$  fiskei,  HeterospUui  lepto»tyl%, 
Camopachya  icolytivora,  Ecphyhu  kuhhardi,  E.  lycH,  E.  $ckwarri, 
E.  jokntoni,  E,  caltfomicui,  E.  lepturgi,  E,  bicolor. 

New  parasitic  hymenoptera  belonging  to  the  tribe 


Xoridini.— No.  1986.    May  22,  1913* 353-361 

New  species:  Xylonomus  (XyUmcmus)  pluiu8f  X,  (X.)  rufiooxiM, 
X.  (Maerophora)  yuhmensi$,  X.{M.)  eoiUmi^  X,  (M,)  dupUcatui, 
X.  (M,)  piceaJtUM^  X.  (M,)  mode$tU8,  Odontomenu  cUripes,  0.  alas- 
henna,  0.  errana,  0.  dUkroua, 

Smith^  Hugh  M.    Description  of  a  new  Carcharioid  shark 

from  the  Sulu  Archipelago.— No.  2003.    June  21,  1913  ^  599-601 

New  genus:  Eridaenia, 

New  species:  EHdatnia  raddiffei. 

The  HemiBcyllid  sharks  of  the  Philippine  Archi- 


pelago, with  description  of  a  new  genus  from  the  China 

Sea.— No.  1997.    June  21,  1913* 567-569 

New  genus:  CmhoacyUium,, 

New  species:  Cirrhoacyllivm  expolitum. 

Sntbeb,  John  Ottebbein.    See  Jobdan,  David  Stabb 575-576 

Stbjnegeb,  Leonhabd.  Results  of  the  Yale-Peruvian 
expedition  of  1911.  Batrachians  and  reptiles. — No.  1992. 
June  4,  1913* 541-547 

New  species:  Bvfo  inca,  Eleutherodacdylus  hinghamif  E.footei,  Steno- 
eereua  ervingi,  Oreoaawrua  lacertua. 

Tbux,  Fbedebick  W.  Description  of  Mesoplodon  mirum, 
a  beaked  whale  recently  discovered  on  the  coast  of  North 
Carolina.— No.  2007.    November  29,  1913  * 651-658 

WicKHAM,  H.  F.  Fossil  coleoptera  from  Florissant  in  the 
United  States  National  Museum. — ^No.  1982.  June  13, 
1913* 283-303 

New  genera:  Aleodiaropaiay  Miolithocharia,  Mioatenoaia. 

New  species:  Agdbua  floriaaantenaia,  AniaoUma  nbylkty  Aleocharop- 
aia  caaeyiy  A.  aecunda,  StapkyUnua  vuUxm,  Miolxthocharia  lHho- 
ffraj^niea,  LUhocoryne  arewUa,  Cryptophagua  haaaleri,  Tenebroidea 
eormgata,  Anihaxia  exhumata,  Luamua  foaaUia,  Aphodiua  ffrana- 
rioideaf  Diphtaxia  aurora,  Leptvra  anUcwrrena,  L.  ponderoaiaaima, 
Syatena  floriaaanUnaia,  Bruchua  dormeacena,  Mioatenoaia  lacordairei, 
Blapatinua  lineUii,  Platydema  hethunei, 

iDfttoofpabUmtkm. 

Digitized  by  VjOOQIC 


Vrn  TABLE  OF  CONTENTS. 

Williams,  Henbt  Shaleb.    New  species  of  Silurian  fossils         ^*^- 
from  the  Edmunds  and  Pembroke  formations  of  Washing- 
ton Coimty,  Maine.— No.  1986.    July  22,  1913  * 319-352 

New  genus:  PalseopecUn. 

New  species:  WhitfiddeUa  ednumdn,  Chonetes  edmundtif  C,  cobsooohi, 
Brachyprion  shdUrif  PalxopeeUn  cobfcoohi,  P.  transvertaHs^  Chone- 
tes  hastini,  CoTnaroUxchia  leighUmi,  Lingala  Kohina^  AcHnoptma 
hellGf  A.  fomicata,  A.  dispar,  Orammyna  penibrokennSp  LeiopUria 
ru&ra,  Modiolopna  leightoni,  NuculiUs  corrugata. 
New  variety:  Lingula  minima  var.  amerieoTia. 

i  Date  of  pQblloatkm. 


Digitized  by  VjOOQIC 


LIST  OF  ILLUSTEATIONS. 


PLATES. 

Facfnc 


1.  Oondore  Island  treeflhrew,  Tupaia  distimUU  from  Ellis'  manuscript  journal, 

1780.  ..c 184 

2.  Malay  Peninsula  treeahrew,  Tt/jxita  {oc^rmzto  Wilkinsoni 184 

3.  Skins  of  treeehrews  of  the  genus  Tupaia 184 

4.  Indian  tTeeshrew,  Anaihana  eUioH  from  Waterhouse 184 

5.  Pigmy  treeshrew,  Dendrogale  mtirina  from  Schlegel  and  M<Uler 184 

6.  Skins  of  tTeeshrews  of  the  genera  Tana  and  UrogdU 184 

7.  Pentailed  treeshiew,  PtUocercui  hmi  after  Gray 184 

8.  Skulls  of  treeahrews  of  the  genus  Tupaia 184 

9.  Skulls  of  tifeeahiews  of  the  genus  Tupaia 184 

10.  Skulls  of  treeshrewB  of  the  genera  Tupaia  and  PiilocercuB 184 

U.  Skulls  of  treeahrews  of  the  genera  Tana  and  Urogale 184 

12.  Lima  (CaUoUma)  smithi 240 

13.  Lima  (CaUolmui)  gmitki 240 

14.  Lima  (CaUoUm^a)  philippinensis 240 

15.  Lima  (CaUolima)  pkUippinensis 240 

16.  Lima  (CaUolima)  rathbuni 240 

17.  Lima  (CaUolima) rathbuni 240 

18.  Lima  (Ace$ta)  celebentis 240 

19.  Ltma  (Acesta)  celebensia 240 

20.  New  giant  limas 240 

21.  Wilcox  (Lower  Eocene)  foesil  flower 264 

22.  Fossil  coleoptera  from  Florissant 304 

23.  Fossil  coleoptera  from  Florissant 304 

24.  Fossil  coleoptera  from  Florissant 304 

25.  Fossil  coleoptera  from  Florissant 304 

28.  Fossil  coleoptera  from  Florissant 304 

27.  Dimya  lima  on  Ltma  smitki 308 

28.  New  Dimyas  from  the  Philippines 308 

29.  New  species  of  Silurian  fossils 362 

30.  New  species  of  Silurian  fossils 352 

31.  New  species  of  Silurian  fossils 352 

32.  Euphydryas  phaeton  (Diury);  underside  of  a  suffused  female  representing  the 

variety  guperba  Strecker 364 

33.  Simple  Ascidians  from  the  northeastern  Pacific 506 

34.  Simple  Ascidians  from  the  northeastern  Pacific 506 

35.  Simple  Ascidians  from  the  northeastern  Pacific 506 

36.  Simple  Ascidians  from  the  northeastern  Pacific 506 

37.  Collecting  stations  in  the  Altai  Mountains 532 

38.  Natives  of  the  Altai  and  habitat  of  Platycranius 532 

39.  Scenes  in  the  Altai  Mountains 532 

40.  Skull  of  Ovis  ammon  from  Altai  Mountains 532 

IX 


Digitized  by  VjOOQIC 


X  LIST  OF  ILLUSTRATIONS. 

Faobig 
PafB. 

41.  Skull  of  Procapra  aZtoiea  from  Suok  Plains 532 

42.  Skull  and  teetii  of  Procapra  dUmca  from  Suok  Flauui 532 

43.  New  land  ahellB  from  the  Philippine  lailandfl 554 

44.  A  new  foadl  fern  of  the  genua  GM:A«nui 555 

45.  CirrhoscyUium  expoUtum 567 

46.  Atherinopg  oregoniay  new  BpeciBB 575 

47 .  Eridacnis  raddiffei 599 

48.  Polished  sections  of  ore 626 

49.  Photomicrographs  of  polished  ore  sections 626 

50.  Plt)tomicrograph8  of  polished  ore  sections 626 

51.  Photomicrographs  of  polished  ore  sections 626 

52.  Beaked  whale,  Mesoplodon  ndrum 658 

53.  Views  of  head  of  beaked  whale 658 

54.  Superior  view  of  skull  of  beaked  whale 658 

55.  Interior  view  of  skuU  of  beaked  whale 658 

56.  Lateral  view  of  skull  of  beaked  whale 658 

57.  Views  of  mandible  of  beaked  whale 658 

TBZT  FIGUBKS. 

Diagram  showing  the  form  and  relationships  of  the  individual  bones  of  the 

skull  of  Tupaia  as  determined  by  examination  of  young  individuals 8 

Diagram  illustrating  the  rhinarium  (1)  in  the  genera  Tana  and  Drogale  (2)  in 

the  genera  Tupaia,  Anathana,  and  DtndrogdU 31 

Palmar  surface  of  right  forefoot  and  plantar  surface  of  right  hindfoot  of  Tupaia 
glis  faruginea.  By,  thn,  h3rpothenar  pad;  x.  d},  t.  d?,  i.  d},  i.  d.*,  first, 
second,  third,  and  fourth  interdigital  pads;  prx,  e,  proximal  external  pad; 

prx.  in,  proximal  internal  pad;  therij  thenar  pad 32 

Tupaia  glisferruginea,  TapanuliBay,  Sumatra 33 

Tupaia  glis  ferrugi'Ma,  Upper  and  lower  toothrows    X2}.    Tapanuli  Bay, 

Siunatra 33 

Map  of  the  Malay  region,  showing  the  distribution  of  the  forms  of  the  genus 

Tupaia,  excepting  the  members  of  the  gracilis,  javaniea,  and  minor  groups. . .        75 
Map  of  the  Malay  region,  showing  the  diBtribution  of  the  minor,  gracilis,  and 
javanioa  groups  of  the  genus   Tupaia,    1.  Tupaia  javanioa;  2.   T.  minor 
minor;  3.  T.  minor  malaccana;  4.  T.  minor  sineipis;  5.  T.  gracilis  gracilis; 

6.  T.  gracilis  inflata;  7.  T,  gracUis  edarata Ill 

Anathana  wrou^ktoni.    British  Museum,  Mandvi,  India 120 

Upper  and  lower  toothrows  of  Anathana  wroughtoni.    British  Museum,  Mandvi, 

India 121 

Map  showing  the  distribution  of  the  genus  Anathana,  contrasted  with  the  dis- 
tribution of  Tupaia  on  the  Asiatic  CJontinent.    1.  Anathana  ellioti;  2.  A. 

wroughtoni;  3.  A.  pallida;  T.  genus  Tupaia 125 

DendrogaU  mekmura  msUrnvxa,  type  XlJ 127 

Upper  and  lower  toothrows  of  DendrogaU  rruhnvra  melantara,  X3} 128 

Map  of  the  Malay  region,  showing  the  distribution  of  the  genera  DendrogaU 
and  PtUocercus.  A. — DendrogaU  frenata;  B. — D.  murina;  M-D,  melanura 
melanura;  N-D.  melanura  baluensis;  2.  PtUocercus  lowii  lowii;  3.  P.  lowii 

continentU 133 

Tana  tana  besara,  type  XI 135 

Upper  and  lower  toothrows  of  Tana  tana  besara,  type  X2 135 


Digitized  by  VjOOQIC 


LIST   OF   ILLUSTBATION8.  XI 


Map  of  the  Malay  region,  showing  the  distribution  of  the  genera  Tana  and 
UrogaU,  1.  Tanathryntra;  2.  T.pcdtana;  3.  T.tanatUara;  4.  T.  tanahe9ara; 
5.  T.  tana  tana;  6.  T.  tana  hunom;  7.  T,  tana  strhoMsenensis;  8.  T.  tana  tuan- 
cus;  9.  T.  cerviealU  eerviealii;  10.  T.  cervicalis  moMx;  11.  T,  Ungm;  12.  T. 

donaHi;  B.  Urogale  everetH 143 

UirogaU  eventH;  tjrpe  XI 164 

Upper  and  lower  toothrowB  of  Urogale  everetti;  type,  X2 166 

PtUoeereus  lowii  eontinentiif  XI},  Sembrong  River,  Johore,  Malay  Peninsula. .      160 
Upper  and  lower  toothrows  of  PtUoeercut  lowii  condnentii,  X4,  Sembrong  River, 

Johore,  Malay  Peninsula 161 

CooadoxenuM  portoficmtii.    Outline  of  antenns  of  female 248 

ZagrommoBOTna  Jlavolineata.    Fore  wing  of  female  with  stipple  to  show  infus- 

cated  areas 266 

Bestoiation  of  Combretantkites  eocenica 262 

Anterior  view  of  ilUantopm  thoradca 274 

Pareniaea  sdnwarzi.    Side  view  of  head  of  female 312 

IdUhfixemiu  jeUinghaimi,    Female.     X3} 660 

LAtkgoxentujeUinghausii,    Male.     X6;^ 660 

Iditkgoxenus  jeUinghauni.    Seventh  leg  of  female.    X7} 660 

lektkyozenus  japonenaii.  Lake  Biwa,  from  AcheUognathuB  eyono9ligma.  Fe- 
male.   X6 661 

IMiHfoxeMU  japonenm,  Lake  Biwa,  from  Acheilognatkus  limbatium,    Male. 

X5f 661 

kkthgoxmus  japonenm,  Lake  Biwa,  from  AcheUognathut  cyonottigma.    Seventh 

kg  of  female.     X14i 662 

Dermal  denticles  from  side  of  Cvrhoicylliumf  enlaiged 668 

Front  and  side  views  of  teeth  of  C^hoicyUiwn  near  symphysis,  greatly  en- 
laiged.   The  dotted  lines  indicate  the  maigin  of  the  gums.    a,upper  jaw; 

5,  k>wer  jaw 669 

Oammana  pribiiofenais,    a,  first  antenna;  ^,  first  gnathopod;  p*,  second  gnath- 

<^od;  t,  telson;  u*,  u',  u^,  uropods 672 

Ckinmuumu  multi€ff1iculatui,  e,  third  abdominal  epimerite;  ^,  first  gnath- 
opod; g'f  second  gnathopod;  r,  first  antenna;  t,  telson;  u,  third  uropod 673 

Oplonmaehna  lapidaria,    a,  stigma;  6,  triangle  and  arculus;  c,  ends  of  veins  m^ 

andiTV  (f,  radial  sector  and  supplement 678 

OpUnuBBdma  separata,  a,  triangles  from  two  specimens  collected  at  Station  14, 
Florissant;  6,  Plantetehna  muUipunctataf  triangle  of  hind  wing;  c,  Planses* 

fknaforcipata ,  triangle  of  hind  wing 679 

Paaroipiniphora  Umdnarum,  a,  diagrammatic  figure  of  middle  tibia;  6,  part  of 
middle  tarsus,  showing  armature;  c,  part  of  hind  tarsus,  showing  armature;  (f, 
Bcutellum  and  adjacent  parts,  showing  bristles;  e,  end  of  female  abdomen. . .      683 

Endaads  raddiffei.    Under  side  of  head 600 

Endaems  radeUffei.    Teeth  of  upper  and  lower  jaws  greatly  enlarged 600 

Bndaems  raddiffei,    a,  dermal  denticle  from  side;  6,  cross  section  of  dermal 

denticle,  through  middle,  showing  attachment 601 

Sketdi  map  of  the  Mount  Lyell  district 611 

Posterior  aspect  of  skull 1 664 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


TREESHREWS:    AN   ACCOUNT    OF    THE    MAMMALIAN 
FAMILY  TUPAIIDiE. 


By  Mabous  Waed  Lton,  Jr., 
Fcmurly  of  (hie  DifMon  of  MfrnmaU,  United  Statee  National  Mueeum, 


INTRODUCTION. 

This  review  of  the  treeshrews,  constituting  the  mammalian  family 
Tupaiidao,  was  originally  contemplated  in  1904  by  Mr.  Gerrit  S. 
Miller,  jr.,  curator  of  mammals,  United  States  National  Museum,  but 
owing  to  pressure  of  other  work  he  was  unable  to  carry  it  out.  In 
1910,  shortly  after  I  severed  my  active  connections  with  the  Division 
of  Mammals,  United  States  National  Museum,  Mr.  Miller  suggested 
to  me  the  desirabihty  of  making  a  study  of  the  treeshrews.  I  took  up 
his  suggestion  and  the  present  paper  is  the  result.  At  that  time  he 
turned  over  to  me  some  preliminary  notes  on  the  group  he  had  made 
during  a  visit  to  European  museums  when  he  was  primarily  engaged 
in  other  lines  of  research.  The  increase  of  new  material,  both  in  the 
United  States  National  Museum  and  in  other  museums,  made  it 
imperative  that  the  entire  field  be  gone  over  again.  The  collections 
in  Washington  were  first  studied,  and  during  the  summer  of  1911  I 
visited  most  of  the  museums  which  Mr.  Miller's  previous  work 
showed  contained  material  valuable  for  this  revision. 

Specifically,  the  material  examined  consists  of  about  800  speci- 
mens, all  of  which  are  listed  in  the  tables  of  measurements  and  dis- 
tributed as  follows: 

British  Museum,  355  specimens,  27  types. 

United  States  National  Museum,  324  specimens,  29  types. 

Civic  Museum  of  Natural  History,  Genoa,  37  specimens,  no  types. 

Boyal  Zoological  Museum,  Berlin,  29  specimens,  1  type. 

Museum  of  Natural  History,  Paris,  20  specimens,  1  type. 

American  Museum  of  Natural  History,  New  York,  14  specimens,  1 
type. 

Natural  History  Museum  of  Geneva,  3  specimens,  no  types. 

Natural  History  Museum  of  Turin,  1  specimen,  no  t3rpes. 

In  addition  to  the  specimens  mentioned  above,  in  most  museums, 
particularly  the  older  ones,  there  are  a  number  of  specimens  of  very 
uncertain  or  generalized  localities,  which  are  unsuitable  for  systematic 
work,  and  they  are  not  included  in  the  above  figures. 

PRoceeoiN08  U.  8.  National  Museum,  Vou  45— No.  1976. 
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In  addition  to  examining  specimens  in  these  museums,  I  have  also 
had  for  study  specimens  sent  to  Washington  from  the  following 
institutions: 

Museum,  Philippine  Bureau  of  Science,  12  specimens,  1  type. 

Selangor  Museum,  Selangor,  Straits  Settlements,  8  specimens,  no 
types.* 

Academy  of  Natural  Sciences,  Philadelphia,  6  specimens,  no  types. 

I  was  imfortunate  in  my  time  of  visiting  the  Natural  History 
Museum  in  Leyden.  The  director,  Dr.  F.  A.  Jentink,  who  has  direct 
charge  of  the  mammals,  was  on  his  vacation  and  I  was  unable  to 
examine  the  specimens  of  Tupaiid^  in  that  museum.  The  material 
contained  there  as  listed  by  Jentink  ^  does  not  appear  vitally  impor- 
tant for  a  systematic  review  of  the  group,  yet  it  contains  some  very 
interesting  and  historical  specimens,  which  I  regret  not  having  seen. 
Among  them  are  the  unique  type  of  Dendrogdle  murina  and  the 
only  skeleton  of  the  genus  Ptilocercus  that  I  know  of  existing  in 
museums  and  the  cotypes  of  Tana  dorsalis.  Dendrogale  murina  is 
the  only  species  of  treeshrew  of  which  I  have  not  seen  examples. 

I  take  pleasure  in  here  expressing  my  thanks  to  the  directors  of  the 
museums  which  I  personally  visited  for  giving  me  the  privilege  of 
studying  the  available  material  in  their  institutions,  or  from  which 
material  was  borrowed. 

The  importance  of  the  explorations  of  Dr.  W.  L.  Abbott  in  our 
knowledge  of  the  treeshrews  can  not  be  lost  sight  of.  With  the 
exception  of  less  than  a  dozen  specimens  in  the  United  States 
National  Museum  the  entire  series  of  treeshrews  there  was  collected 
through  his  untiring  efforts.  This  means  that  more  than  a  third 
of  the  specimens  of  treeshrews  in  all  the  museums  of  America  and 
Europe  have  been  personally  collected  by  Doctor  Abbott.  Among 
them  are  29  types.  Indirectly  he  is  also  responsible  for  the  tree- 
shrews collected  by  Messrs.  Kloss  and  Robinson  on  the  Malay 
Peninsula,  or  adjacent  islands. 

The  text  figures  of  the  skulls  and  teeth  of  the  various  genera 
were  made  by  Mr.  A.  J,  Engel  Terzi. 

Measurements, — ^All  the  measurements  are  in  millimeters.  With 
the  exception  of  those  of  the  head  and  body  and  of  tail  of  skins,  they 
have  all  been  made  by  the  writer,  inciud'mg  those  of  the  hind  foot» 
which  includes  the  claws.  In  most  cases  the  measurements  of  the 
head  and  body  and  tail  were  made  by  the  collector  in  the  flesh.  In 
the  tables  of  measurements  where  the  head  and  body  and  tail  measure- 
ments are  followed  by  ±,  those  measurements  were  made  by  the 
writer  from  the  dried  skin  or  mounted  specimenr  Head  and  body 
and  tail  measurements  of  specimens  preserved  in  alcohol  were  also 

I  There  are,  however,  In  the  Selangor  Mnseom,  4  types,  none  of  which  I  have  seen. 
•Cat.  08t«ol.  ICamm.  Mns.  Hift.  Nat.  Pays-Baa.!  vol.  9,  1887,aiid  Cat.  Syst.  Mamm.  Mus.  Hist.  Nat. 
Pays-Bas,  voL  12, 1888. 
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made  by  the  writer.  Measurements  of  the  skull  followed  by  ± 
indicate  that  the  measurement  is  only  approximate  owing  to  damage 
to  the  skull.  Hindfoot  measurements  followed  by  ±  are  also  only 
approximate.  In  the  tables  of  measurements  the  specimens  in  the 
United  States  National  Museum  will  be  recognized  by  simple  cata- 
logue numbers,  as  104362,  without  qualifying  initials  or  footnotes; 
those  in  the  British  Museum  by  the  well-known  separation  of  these 
numbers  into  sections  by  means  of  periods,  as  99.  6.  12.3;  specimens 
in  other  museums  will  be  found  designated  by  appropriate  and  self- 
explanatory  initial  letters  or  by  footnotes. 

HISTORICAL  ACCOUNT. 

The  earliest  published  account  of  treeshrews  is  that  of  EUis/  one 
of  the  surgeons  of  Captain  Cook's  expedition.  On  Tuesday  or 
Wednesday,  25th  or  26th  of  January,  1780,  Ellis  remarks:  ''Our 
sportsmen  *  ♦  *  having  seen  only  a  few  monkies,  squirrels, 
and  a  cock  and  hen,  the  latter  of  which  they  shot.  According  to 
Lonnseus  this  island  is  their  native  place."  The  island  referred  to  is 
Pulo  Condore,  off  the  coast  of  Cochin  China.  The  squirrels  men- 
tioned in  the  account  are  not  squirrels,  but  Tupaias.  One  of  them 
was  evidently  shot.  A  rough  but  very  accurate  sketch  of  the  animal 
was  made  by  Ellis  and  a  Latin  diagnosis  of  it  written  in  his  journal. 
This  description  of  the  animal  was  published  by  Gray  in  I860.' 
Through  the  courtesy  of  the  officials  of  the  British  Museum  a  repro- 
duction of  a  photograph  of  Ellis's  drawing  is  here  printed.  There 
can  be  no  doubt  from  Ellis's  picture  or  description  that  his  squirrels 
were  Tupaias  (pi.  1). 

Tupaias  as  such  were  first  brought  to  the  attention  of  the  world 
by  M.  Diard,  a  French  naturalist,  at  one  time  an  assistant  of  Sir 
lliomas  Stamford  Raffles,  in  November,  1820,  under  the  designation 
of  Sorex  glis? 

Six  months  later,  May,  1821,  the  genus  Twpaia  was  first  proposed 
by  Sir  Thomas  Stamford  Raffles,*  and  the  species  ferruginea  and 
iana  described,  the  latter  in  the  present  paper  being  made  the  type 
of  a  new  genus. 

Specimens  of  Tupaias  had  been  seen  by  Europeans  several  years 
earlier,  and  one  even  sent  to  Europe.    Geoffrey  *  remarks: 

The  discovery  of  this  remarkable  group  of  Insectirores  has  been  attributed  to  both 
M.  Diard  and  Sir  Raffles.  The  fact  is  that  it  belongs  to  neither  of  these  celebrated 
travelers,  but  to  Leschenault  de  la  Tour,  who  had  sent  in  1807  to  the  Museum  of 
Paris  an  individual  of  the  species  which  has  since  been  called  Tupaiajavanica,  Never- 
UielesB  it  is  only  since  1820  that  the  attention  of  naturalists  has  been  called  to  Tupaias, 
and  that  these  animals  have  really  entered  the  domain  of  science. 

1  yofgb  by  Capt  Cook  and  Capt  Clerke  In  ships  RttolutUm  and  DUeoverf,  1770, 1777, 1778, 1770,  and 
1780,  TOL  2, 1782,  p.  340. 

•  Ann.  Mag.  Nat.  Hist,  ser.  3,  vol  5, 1880,  p.  71. 

•  Asiatio  Joan.  Month.  Reg.,  vol.  10,  p.  478,  November,  18X>. 
«  Trans.  Unn.  Soc.  London,  vol.  13,  p.  266,  May,  1821. 

•  IMangBt,  Voya^B  aux  Indes-Oiientales,  Zoolo^,  p.  104,  ISSfi. 
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Geoffroy  was  naturally  quite  unaware  of  the  existence  of  Ellis's 
manuscript  notes  and  drawings.  Since  Diard's  and  Raffles's  time 
the  group  has  become  better  and  better  known  and  its  geographic 
range  widely  extended.  The  most  important  discoveries  in  regard 
to  the  group  since  1821  have  been  the  announcement  of  the  genus 
PtUocercua  by  Gray/  1848,  of  the  group  now  called  Dendrogale  by 
Schlegel  and  Milller,'  the  discovery  of  treeshrews  in  the  Philippine 
Islands  by  Whitehead,  about  1879,*  now  forming  the  genus  Urogdle, 
and  the  discovery  of  treeshrews  in  India  by  W.  Elliot,  about  1849.* 

DEFINITION  AND  RELATIONSHIPS. 

The  TupaiidsB  are  diurnal  insectivorous  mammals  characterized 
by  a  general  squirrel-like  aspect,  more  or  less  arboreal  habits,  orbits 
completely  encircled  by  bone,  alisphenoid  canal  present,  malar  bone 
with  a  more  or  less  enlai^ed  perforation,  separate  radius  and  ulna, 
and  separate  tibia  and  fibula,  dental  formula  /  §  (7 1,  Pm  i  M.  |, 
upper  molars  with  typical  W  pattern.  The  family  is  composed  of 
two  very  distinct  groups  for  a  long  time  regarded  as  genera,  the 
typical  members  of  the  family^  Tupaia  and  the  aberrant  PtUocerciLS. 
The  old  genus  Tupaia  has  gradually  been  seen  to  be  a  composite 
genus,  and  up  to  the  present  time  has  been  divided  into  three  sepa- 
rate genera:  Tupaiaf  Dendrogale,  Urogale.  In  the  present  paper 
two  more  genera  are  recognized.  These  genera  are  now  for  the  &st 
time  grouped  to  form  the  subfamily  Tupaiinse.  The  single  genus 
PtUocercus  is  here  regarded  as  forming  the  subfamily  Ptilocercin©. 
Hyhmys  of  the  Erinaceidse  was  formerly  associated  with  the  tree- 
shrews, but  was  removed  in  1874  by  Anderson.* 


TUPAUNJE. 

Tail  bushy  or  close-haired  throughout 

its  entire  extent. 
Ears  small  and  cartilaginous. 
Footpads  of  moderate  development. 
Supraorbital   foramen   well   developed. 
Foramen    rotundum    entirely    distinct 

from  sphenoidal  fissure. 
Second  upper  indaor  unicuspid. 

Upper  molars  with  well-developed  bifur- 
cated mesoetyles. 

Upper  molar  teeth  without  a  distinct 
cingulum. 

Lower  molar  teeth  without  a  cingulum. 


Pttlocercin^. 

Tail  with  terminal  portion  distichouflly 
tufted,  naked,  and  scaly  basally. 

Ears  large  and  membranaceous. 

Footpads  relatively  large  and  soft. 

Supraorbital  foramen  absent. 

Foramen  rotundum  confluent  with  sphe- 
noidal fissure. 

Second  upper  incisor  with  a  distinct 
posterior  cusp. 

Upper  molars  without  mesostyles. 

A  distinct  cingulum  encircles  the  upper 

molar  teeth. 
Lower  molar  teeth  with  a  cingulum  on 

outer  surface. 


1  Proc  ZooL  Soc.  London,  1848,  p.  23. 

«  Verh.  Nat.  Gesch.  Nederl.  Oyerz.  Bezitt.,  p.  167, 1839-44. 

s  Thomas,  Ana.  Mag.  Nat.  Hist.,  ser.  6,  vol.  9,  p.  250,  March,  1892. 

«  Waterhouse,  Proo.  Zool.  Soo.  London,  1840,  p.  107. 

•  Trans.  ZooL  Soc.  London,  yoL  8, 1874,  pp.  463-467. 
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Genera  and  their  types.  Genus  and  its  type. 

Tujxna'RAvrLEB,  1821,  Tupaiaferruginea.     PtUocercus  Gray,  1848,  PtUocercus  lowii, 
Anathanaj  new,  Tupaia  ellioti. 
DendrogaU  Gbat,  1848,  Tupaiamurina. 
TanOf  new,  Tupaia  tana. 
UrogaleiiMARVfB,    1905,  U.  cyHndrura  (= 
r.  everelti.) 

The  nearest  relatives  of  the  Tupaiidse  are  the  Macroscelididse, 
terreetial  Insectivores  of  Africa.  Many  authors  ^  place  the  two 
families  in  a  superfamily  or  subordinal  group,  the  Menotyphla  or 
Tupaioidea  as  distinguished  from  all  the  other  living  Insectivoree  the 
Lipotyphla. 

This  grouping  appears  to  me  to  be  a  natural  one,  and  the  differences 
that  we  now  find  between  the  Tupaiid»  and  the  Macroscelididse  are 
in  large  measure  due  to  the  very  different  modes  of  life  of  the  two 
families,  the  TupaiidsB  being  quite  arboreal  in  their  habits,  and  the 
Macroscelididse,  terrestrial  and  saltatorial.  The  geographic  distri- 
bution of  the  two  families  taken  together  show  many  resemblances 
to  the  present  day  distribution  of  the  TraguUdae,  rhinoceroses, 
elephants,  anthropoid  apes,  Cercopiihecidse,  and  Megachiroptera, 
a  circmnstance  lending  some  weight  to  their  probable  common  origin. 
In  spite  of  their  great  difference  there  is  scarcely  an  osteological 
structure  in  the  Macroscelididae  that  does  not  have  some  counterpart 
in  the  TupaiidsB,  and  the  opposite,  the  most  conspicuous  difference 
being  the  absence  of  the  cdisphenoid  canal  in  the  former  and  its 
presence  in  the  latter,  and  the  complete  bony  orbit  of  the  TupaiidsB 
absent  in  the  African  family.  The  skull  of  the  MacroscdlididsB  bears 
most  general  resemblance  to  that  of  PtUocercus,  and  it  is  interesting 
to  note  that  a  supraorbital  foramen  is  lacking  in  both,  but  is  a  con- 
spicuous feature'  of  the  Tupaiinae.  The  main  differential  points 
between  the  two  families  are  seen  in  the  following  table: 


Tup  Ann  JE. 

Alisphenoid  canal  present. 

Supraorbital  foramen  present  (except  in 

PtUocercus). 
Orbit  completely  surrounded  by  bone. 


Radius  and  ulna  separate  bones. 
Tibia  and  fibula  separate  bones. 
Metatarsals  not  unusually  elongated. 
IVemolars,  3  above  and  3  below. 
Molars,  3  above  and  3  below. 


MACROSCELU>n>iB. 

Alisphenoid  canal  absent. 
Supraorbital  foramen  absent. 


Orbit  not  completely  surrounded  by  bone, 
even  postorbital  processes  lacking. 

Radius  and  ulna  fused. 

Tibia  and  fibula  fused. 

Metatarsals  unusually  elongated. 

Premolars,  4  above  and  4  below. 

Molars,  2  above  and  usually  2  below 
(sometimes  3  below).' 

>  Weber,  Die  Singetiflre,  1904,  p.  877.    Qngory,  Bull.  Amer.  If  us.  Nat.  Hist.,  yoL  37, 1910,  p.  968.    GUI, 
Bull.  GaoL  Gaogr.  Burr.  Terr.,  No.  3,  ser.  3,  May  14, 1875,  p.  90.    Osbom,  Age  of  Mammals,  1910,  p.  633. 

>  See  Grefory,  BuU.  Amer.  Mus.  Nat  Hist.,  toI.  37, 1910,  pp.  380-386;  also  Tbomas  (Proc  ZooL  Soo. 
Loarton,  1990,  pp.  446, 446)  who  remarks  on  dentition  of  Pttroinmut  and  the  other  fenenu 
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Although  the  general  appearance  of  the  molariform  teeth  of  the 
MacroscelididsB  is  quite  different  from  the  typical  W-pattemed 
teeth  of  the  Tupaiid®,  yet  it  is  easy  to  see  how  the  teeth  of  the  former 
may  have  been  derived  from  those  of  the  latter.  The  teeth  of  the 
MacroscelididsB  show  a  greater  departure  from  the  more  typical 
tritubercular  teeth  of  the  TupaiidsB,  just  as  the  limb  bones  have 
shown  a  greater  departure  from  the  normal. 

OSTEOLOGY. 

The  skeleton  of  the  Tupaiidas,  as  represented  by  the  genera  Tapaia 
and  Tana,  has  been  rather  carefully  studied  by  Blainville/  Mivart/ 
Anderson;*  and  Gr^ory.^  In  the  British  Museiun  is  most  of  the 
skeleton  of  the  type  of  Urogaie  everetH,  and  in  the  Leyden  Museum  is 
a  skeleton  of  Ptilocercus.  I  have  not  seen  the  latter^  but  Jentink* 
has  published  a  few  notes  on  it.  It  is  the  only  skeleton  of  that  genus 
that  I  know  of  existing  in  museiuns.  I  have  not  seen  skeletons  of  the 
genera  AnatJuma  or  Dendrogaie,  and  know  of  none  in  collections. 
Skeletons  of  Tupaia  are  found  in  most  of  the  larger  museumS;  and  in 
the  United  States  National  Museum  are  the  following: 

Cat.  No.  124317,  Tupaia  glis  ferrMginea^  Singapore. 

Cat.  No.  174609,  Tujioia  demise,  Sumatra. 

Cat.  No.   49468,  Tupaia  laeemata  vnlbinsoni,  middle  of  Malay  Peninfiula. 

Cat.  No.  111782,  Tupaia  nicobarica  nicobarica,  Great  Nicobar  Island. 

Cat.  No.  154593,  Tupaia  javanica^  western  Java. 

Cat.  No.  174611,  Tana  tana  tana,  Sumatra. 

The  observations  on  the  skeleton  which  follow  are  based  upon  an 
examination  of  these  skeletons  of  the  genera  Tupaia  and  Tarui  and 
skulls  of  the  other  genera.  I  have  also  made  free  use  of  the  observar 
tions  of  Mivarty  Anderson,  and  Gregory. 

ShuU. — ^The  skull  of  the  genus  Tupaia  is  characterized  by  its  rather 
generalized  structure;  it  is  widest  just  posterior  to  the  middle,  and 
tapers  toward  either  extremity  both  laterally  and  supero-inferiorly, 
the  tapering  being  much  more  pronounced  anteriorly,  especially  so  in 
the  genera  Tana  and  Urogaie;  posteriorly  the  skull  is  gently  rounded 
off.  The  brain  case  is  relatively  large  and  inflated  and  widest  at  the 
zygomatic  roots.  The  orbit  is  completely  surrounded  by  bone,  is 
large,  directed  mainly  laterally  but  at  the  same  time  slightly  inclined 
upward  and  forward.  Posterior  to  the  orbit  is  a  tempond  fossa  of 
moderate  size.  The  temporal  ridges  are  rather  prominent  and  dis- 
tinct except  for  a  short  distance  in  front  of  the  lambdoid  crest,  where 
they  imite  to  form  a  short  sagittal  crest.    In  Ptilocercus  the  temporal 

1  Ost^.  Mamm.  Insect.,  1840,  pp.  31-35. 

t  Joarn.  Anat.  Physiol.,  yoL  1, 1867,  pp.  293-295,  and  vol.  2, 1868.  pp.  146-146. 

•  ZooL  Res.  West.  Yunnan,  1879,  pp.  108-123. 

•  Ordm  of  Mammals,  BnU.  Amer.  Mus.  Nat.  Hist,  yoL  37, 1910,  pp.  269-9801 

•  NoUt  L«ydea  Museum,  yoL  7, 1886,  p.  7. 


Digitized  by  VjOOQIC 


»a  1©76.  TRBEaHBBWB:  FAMILY  TUPAIIDJB^LYON.  7 

ridges  remain  separated  and  in  Vrogale  they  unite  early  to  form  a  much 
more  conspicuous  sagittal  crest  than  they  do  in  Tupaia.  The  lamb- 
doid  crest  is  well  marked  and  gently  arched.  It  begins  faintly  on 
either  side  near  the  external  auditory  meatus  and  becomes  well 
developed  along  the  upper  border  of  the  supraoccipital.  The  palate 
is  long  but  neither  specially  wide  nor  specially  narrow.  In  front  are 
well  marked  anterior  palatine  foramina;  posteriorly  the  palate  is 
slightly  concaTe,  and  ends  in  a  slightly  thickened  ridge,  and  a  very 
small  blunt  median  spine.  The  most  anterior  part  of  the  posterior 
edge  is  about  on  a  line  with  the  posterior  edge  of  the  last  molars.  In 
the  posterior  half  of  the  palate  in  the  genera  Tupaia  and  Tana  are 
usuidly  irregular  vacuities.  The  other  genera,  Urogale,  AnatJuma, 
Dendrogale,  and  PtUocercuaj  are  usually  without  defects  of  ossifica- 
tion in  the  palate.  The  external  pterygoid  f  oss®  are  laige,  short,  and 
wide,  formed  by  the  well  marked,  pointed,  and  slightly  directed 
inwfuxi  pterygoid  bones,  and  the  pterygoid  plate,  rather  short  and 
triangular,  of  the  alisphenoid.  The  choanse  are  rather  wide,  and 
narrower  between  the  pterygoids  than  anteriorly.  The  bullae  are  of 
moderate  size  and  formed  of  the  endotympanic.  The  outer  edge  of 
the  bulla  is  produced  outward  so  as  to  cover  up  or  enclose  the  tym- 
panic ring  or  ectotympanic.  The  small  foramen  ovale  is  almost 
covered  over  by  the  antero-extemal  edge  of  the  bulla.  The  glenoid 
fossa  is  rather  wide  and  shallow  and  limited  in  front  and  behind  by 
short  and  inconspicuous  anterior  and  posterior  glenoid  processes. 
Only  the  minut^t  trace  of  a  paroccipital  process  is  present.  The 
alisphenoid  is  pierced  by  an  alisphenoid  canal.  The  foramen  magnum 
is  directed  downward  and  backward. 

The  external  opening  of  the  infraorbital  canal  is  situated  above 
the  second  premolar.  In  PiUocercua  the  canal  is  much  shorter  and 
its  external  opening  is  over  the  last  premolar.  The  internal  opening 
of  the  canal  lies  shortly  inside  the  orbit.  The  lachrymal  canal  has 
its  opening  in  a  distinct  notch  except  in  Ptilocercua  and  is  rather 
more  outside  of  the  orbit  than  inside  of  it.  Except  in  Ptilocercvs 
there  is  a  conspicuous  supraorbital  foramen  at  the  upper  outer  angle 
of  the  orbit,  continuous  with  a  groove  imder  the  edge  of  the  roof  of 
the  orbit.  Except  in  PtUocercv^  the  optic  foramen  is  separated 
from  the  sphenoid  fissure  by  a  narrow  spicule  of  bone,  and  the  foramen 
rotundum  lies  at  the  base  of  the  external  pterygoid  plate.  In 
Ptilocercua  the  optic  foramen  is  separated  from  the  sphenoid  fissure 
by  a  broad  bridge  of  bone  and  the  foramen  rotimdum  is  blended  with 
the  sphenoid  fissure.  The  foramen  ovale  is  situated  almost  under 
the  antero-outer  edge  of  the  bulla  except  in  Ptilocercua  where  the 
opening  of  the  foramen  is  plainly  visible  in  front  of  the  bulla.  In 
Tupaia  and  Tana  the  malar  is  pierced  by  a  large  fenestra,  in  the 
other  genera  by  a  small  foramen.    The  external  auditory  meatus  is 
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situated  under  the  posterior  root  of  the  zygomatic  process  of  the 
squamosal,  and  is  moderately  large.  Just  within  its  orifice  may  be 
seen  the  tympanic  ring. 

The  mandible  shows  no  points  of  special  interest.  In  comparison 
with  the  Macroscelididse  the  coronoid  process  is  well  developed  and 
stands  about  as  high  above  the  condyle,  as  the  condyle  does  above 
the  angular  process.  In  the  Macroscelidid»  the  condyle  is  drawn 
upward  as  high  as  the  coronoid.  PtUocercus  has  a  relatively  wider 
and  larger  coronoid  than  the  other  genera  of  the  Tupaiidas.  A  well 
marked  mental  foramen  is  f oimd  imder  the  first  or  second  premolars, 


Fio.  1.— Diagram  showino  ths  fosks  and  bilahoothxps  or  tri 

mDIVIDUAL   B0NE8  OF   THB   SKULL   Or    TUFAIA  AB   DBTEBIONED    BT 
BXAMINATION  OF  TOUNO  INDIVIDUALB. 

but  in  Piilocercu8  the  foramen  is  usually  not  single  and  situated 
slightly  more  posteriorly. 

The  relative  position  and  shape  of  the  more  important  bones  of  the 
skull  as  shown  by  examination  of  immature  specimens  may  be  seen 
in  figure  1. 

Auditory  ossicles. — "In  the  Tupaiid»  the  malleus  assumes  to  an 
extreme  degree  the  neckless  and  nonlaminated  type  conmion  in  most 
CebidsB  and  some  lemurs,  as  well  as  in  Sdurus;  but  the  manubrium 
is  rather  of  the  form  prevailing  in  the  above-named  primates  than 
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that  seen  in  the  squirrels;  and  so  in  every  respect  is  the  incus.  All 
the  oesicula  differ  from  the  varied  forms  in  other  families  of  the 
insectiyoray  except  that  the  incus  somewhat  approaches  in  type  that 
ci  Groieopiihecus.  Taken  as  a  whole,  the  ear  bones  of  Tupaia  are 
higher  in  type  than  in  any  other  family  belonging  to  this  order.''^ 

Vertehrdl  column — Five  skeletons  in  the  United  States  National 
Museum  have  the  vertebral  formula: 

Cat.  No.  124317,  Tupaia  glis  ferruginea,  C,  7;  D.,  13;  L.,  6;  S.,  3;  C,  24. 
Cat.  No.   49468,  Tupaia  lacemala  vjUhinsoni,  C,  7;  D.,  13;  L.,  6;  S.,  3;  C,  27. 
Cat.  No.  174609,  Tupaia  demissa,  C,  7;  D.,  13;  L.,  6;  8.,  3;  C,  — . 
Cat.  No.  111782,  Tupaia  nicobarica,  C,  7;  D.,  13;  L.,  6;  S.,  3;  C,  28. 
C^  No.  174611,  Tana  tana,  C,  7;  D.,  13;  L.,  6;  S.,  3;  C,  22. 

Certain  authors  give  the  limibar  series  as  5,  6,  or  7.'  Blainville ' 
in  the  text  of  Osteography  of  Mammals  says  that  the  number  of 
himbar  vertebr®  is  seven,  but  on  studying  the  first  plate  I  can  count 
only  six  lumbars.  By  the  same  author'  the  sacral  vertebrae  are 
said  to  be  two,  and  the  caudal  22-23,  figures  which  are  confirmed 
by  the  plate. 

The  vertebral  formula  of  PtUocercus  is  given  by  Jentink^  as  D.  14, 
L.  6,  S.  3,  Cd.  31. 

The  individual  vertebrae  are  well  developed,  and  with  well-defined 
processes,  that  is  relatively  better  developed  and  with  better  developed 
processes  than  in  the  case  of  the  Macroscelididse.  The  first  six 
cervical  vertebr»  are  pierced  by  vertebral  foramina;  the  atlas  is 
large  and  relatively  heavy,  and  so  is  the  axis  which  bears  a  conspicu- 
ous posteriorly  directed  dorsal  spine.  On  all  the  other  cervical  ver- 
tebrsB  dorsal  spines  are  absent  or  represented  by  minute  projections. 
As  is  usual,  the  under  and  lateral  surface  of  the  sixth  cervical  is  well 
developed  with  a  prominent  costal  or  pleurapophysial  plate.  The 
dorsal  vertebrae  show  no  noteworthy  peculiarities.  The  dorsal  proc- 
ess on  them  is  rather  low  and  directed  backward  till  the  ninth  is 
reached,  which  has  the  dorsal  process  directed  upward;  thp  dorsal 
processes  on  the  three  remaining  dorsal  vertebrae  are  low  aud  directed 
forward.  The  lumbar  vertebrae  taken  as  a  whole  have  well-developed 
anteriorly  directed  dorsal  processes,  and  still  better  developed,  wide 
anteriorly  directed  transverse  processes,  the  processes  being  smaller 
on  the  anterior  vertebrae  of  the  series.  In  Macroscelididae,  repre- 
sented by  a  skeleton  ElephantuliLs  roseti,  the  transverse  lumbar 
processes  are  shorter  aud  wider.  The  sacrum  in  Tupaia  and  Tana  is 
eomposed  of  three  firmly  fused  vertebrae,  that  is,  no  lai^e  foramina 
ezbt  between  the  transverse  processes  of  the  first  and  second,  aud 
second  and  third  sacrals,  as  is  the  case  in  Macroscelididae.    The  first 

1  Donn,  Trans.  Llxm.  Soc.  London,  ser.  2, 1879,  yol.  1,  p.>444. 
s  See  Qngory,  BoIL  Amer.  Hus.  Nat  Hist,  yol.  27, 1010,  p.  276. 
1 08t6ogrH>hie  des  Vammfftres,  vol.  1,  p.  83,  pi.  3,  lower  figure. 
«  Notes,  Uyden  ICiueam,  voL  7, 1886,  p.  38. 
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and  seoond  sacrab  in  Tupaia  are  practically  devoid  of  dorsal  spines^ 
but  the  third  has  a  conspicuous  one.  All  three  have  distinct  spines 
in  Macroscelidid®;  and  that  of  the  first  is  very  large  and  conspicuous. 
The  sacrum  is  attached  to  the  ilia  by  means  of  the  transverse  proc- 
esses of  the  first  sacral  vertebra  in  Tupaia,  by  those  of  the  first  and 
second  in  Macroscelidid».  The  first  five  caudal  vertebrro  in  Tupaia 
have  a  neural  canal  and  well-developed  transverse  processes;  in 
Macroscelididse  it  is  only  the  first  three. 

Ribs  and  sterrmm. — ^There  are  13  pairs  of  ribs  in  Tupaia,  of  which 
the  first  8  are  attached  along  their  ventral  border  directly  to  the 
sternum;  the  seventh  and  eighth  reaching  the  sternum  together, 
where  the  xiphoid  segment  of  the  sternum  is  attached  to  the  fifth 
mesostemal  segment.  The  ventral  ends  of  the  last  two  pairs  of  ribs 
are  entirely  free,  while  the  ventral  ends  of  the  ninth,  tenth,  and 
eleventh  ribs  are  attached  to  the  costal  cartilages  of  one  another  and 
to  that  of  the  eighth  rib. 

The  sternum  consists  of  a  large  well  developed  manubrium,  the 
anterior  extremity  of  which  is  largely  expanded,  as  is  usual  in  manmials 
with  a  well  developed  clavicle,  and  relatively  better  developed  than 
it  is  in  Macroscelididse.  The  manubrium  is  followed  by  five  narrow 
mesostemal  segments,  and  these  in  turn  by  the  narrow  xiphistemum 
ending  in  a  rather  distinct  flat  rounded  piece  of  cartilage.  In  Macro- 
scelididsB  there  are  only  four  distinct  and  very  wide  mesostemal  seg- 
ments, and  the  posterior  extremity  of  the  xiphistemum  is  forked. 

ShcnMer  girdle, — The  clavicle  is  well  developed  in  Tupaia,  articu- 
lating at  one  extremity  with  manubrium  of  the  sternum  and  at  the 
other  with  the  acromion  process  of  the  scapula.  It  appears  to  be 
relatively  as  well  developed  in  Macroscelididae. 

The  scapula  presents  no  special  peculiarities;  its  shape  may  be 
seen  from  an  examination  of  plate  2.  It  possesses  a  flat  wide 
acromion  process  and  a  short  blimt  metacromion.  The  coracoid 
process -is  well  developed.  The  spine  of  the  scapula  is  relatively 
much  longer  in  Tupaiid»  than  in  Macroscelididae,  and  conversely  the 
acromial  process  relatively  shorter. 

Pelvis. — All  three  bones  of  the  pelvis  are  well  developed  inTupaiidse, 
the  ilia  are  large  and  flaring  and  relatively  wide,  the  tuberosity  of  the 
ischium  well  developed,  and  the  symphysis  pubis  very  long,  and  the 
obturator  foramen  large  and  oval.  In  MacroscelidideB  the  ilia  are 
much  narrower,  the  symphysis  relatively  shorter,  and  the  obturator 
foramen  more  oblique  and  elongated. 

Fore  limh. — ^The  humems  is  long  and  well  developed  and  shows  no 
special  peculiarities.  The  deltoid  ridge  is  prominent  and  begins 
slightly  above  the  middle  of  the  shaft.  A  distinct  supracondylar 
foramen  is  above  the  internal  condyle  relatively  smaller  in  Tupaiidse 
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than  it  is  in  the  Macroscelididse.  The  radius  and  idna  are  well 
developed  and  present  as  distinct  bones,  and  they  and  the  humerus 
are  subequal  in  length. 

In  Macroscelididsd  the  ulna  is  intimately  fused  with  the  radius  and 
appears  but  little  more  than  a  process  at  the  upper  end  of  the  radius. 
Tlie  radius-ulna  is  much  longer  than  the  humerus. 

The  carpus  is  composed  of  a  scapho-lunar,  cuneiform  and  pisiform 
(well  developed)  proximally,  the  usual  trapezium,  trapezoid,  magnum, 
and  imcif orm  distally  and  a  distinct  os  centrale  between  the  two  rows. 

Hind  limh. — ^The  femur  is  only  slightly  shorter  than  the  tibia,  in 
Macroscelididsd  much  shorter.  The  bone  has  a  well  marked  head  and 
neck  and  prominent  greater,  lesser,  and  third  trochanters. 

The  tibia  is  well  developed,  with  a  conspicuous  ridge  in  front.  The 
fibula  is  slender,  and  perfectly  distinct  from  the  tibia,  except  at  the 
two  extremities,  where  the  two  bones  are  in  contact,  the  lower  end  of 
the  fibula  having  a  distinct  surface  for  articulation  with  the  astra- 
gulus.  In  Macroscelididsd  the  fibula  becomes  fused  with  the  tibia 
slightly  above  the  middle  of  the  bone,  and  the  anterior  spine  of  the 
tibia  is  much  more  pronounced  than  in  Tupaiid®. 

The  calcaneum  is  laterally  compressed  and  narrow  and  relatively 
short  posteriorly,  broad  and  rather  flattened  anteriorly.  Its  poste- 
rior portion  is  relatively  much  shorter  than  in  the  Macroscelididse. 
The  trochlear  surface  of  the  astragulus  is  relatively  wider  and  much 
shallower  in  Tupaiid®  than  in  MacrosceUdid®.  The  remaining 
bones  of  the  tarsus,  cuboid,  navicular,  and  the  three  cuneiform  bones 
do  not  show  any  special  peculiarities  in  Tupaiid®.  In  Macrosceli- 
didsB  they  are  all  much  elongated. 

The  metatarsals  are  without  special  peculiarities.  The  second, 
third,  fourth,  and  fifth  are  all  essentially  subequal,  but  among  them- 
selves in  order  of  length  they  stand  third,  fourth,  second,  fifth.  The 
first  metatarsal  is  distinctly  shorter  than  the  others,  but  is  by  no 
means  a  short  bone  like  the  first  metatarsal  of  Macroscelididse,  in 
which  family  the  entire  first  digit  is  shorter  than  the  second,  third, 
fourth,  and  fifth  metatarsals,  which  are  laterally  compressed  and 
much  elongated.  In  Tupaiidse  at  the  base  of  the  filth  metatarsal  is  a 
large  unciform  process  lacking  in  Macroscelididse. 

There  does  not  seem  to  be  any  essential  differences  between  the 
skeletons  of  Tupada,  Tana,  and  Urogale.  Urogale  has  relatively 
heavier  and  thicker  bones  than  has  Tana,  especially  seen  in  those  of 
leg?  and  feet,  and  has  a  higher  and  much  better  developed  spine  on 
Ae  axis  than  has  either  Tana  or  Tupaia. 

It  is  not  probable  that  the  skeletons  of  Dendrogale  and  AnatJuina 
differ  essentially  from  those  of  Tupaia  or  Tana.  An  examination  of 
a  skeleton  of  PtHoeercus,  however,  would  probably  reveal  differences 
from  the  other  genera,  in  correlation  with  the  pronoimced  cranial  and 
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dental  characters.  Jentink  ^  gives  the  vertebral  formula  D.  14,  L.  5, 
S.  3,  Cd.  31.  He  further  says:  '*The  ribs  are  peculiarly  broad.  The 
clavicle  is  well  developed;  the  bones  of  the  forearms  and  of  the  hind 
legs  are  separate. " 

TEETH. 

The  dental  formula  of  the  Tupaiidse  is  /.  §,  C.  |,  Pm  |,  M.  f . 
The  teeth  are  typically  insectivorous  and  nearly  represent  the  full 
possible  Eutherian  dentition;  one  upper  incisor  is  lacking,  and  one 
upper  and  one  lower  premolar.  As  to  which  of  the  theoretical  teeth 
are  lacking  does  not  seem  to  me  to  be  a  matter  of  great  importance. 

My  own  view  of  the  formula  is  /.  t^  ,  CjP-  ^ooi ;  -8f.  yoa  *       "^^ 

reason  for  considering  that  the  third  upper  incisor  is  wanting  and 
not  the  first  is  that  the  third  lower  incisor  is  a  vanishing  tooth  and 
has  almost  disappeared  in  Urogale.  This  opinion  is  the  same  as  that 
of  Gregory.'  He  thinks  that  in  PtHocercus  i'  is  lacking  and  is 
represented  by  a  minute  alveolus.  The  only  reason  for  aflsuitiing 
P  {  are  wanting  is  that  at  present  the  most  anterior  premolar  is  the 
smallest  of  the  series,  and  it  seems  not  imreasonable  to  assume  that 
at  one  time  it  may  have  had  standing  in  front  of  it  a  still  smaller 
tooth;  furthermore,  all  of  the  premolars  are  preceded  by  milk  teeth 
which  is  usually  not  the  case  with  the  first  premolars. 

The  canines  in  the  family  are  interesting  in  that  they  do  not  have 
the  form  and  functions  of  true  canines,  but  are  almost  indistinguish- 
able from  the  premolars.  It  might  with  some  degree  of  propriety 
be  said  that  the  ideal  number  of  premolars  is  present  in  the  family 
and  that  the  canines  are  lacking,  especially  since  the  canine  in  PtHo- 
cercus  and  occasionally  in  the  other  genera  is  two-rooted,  not  a  charac- 
ter of  canine  teeth,  and  since  the  canine  is  situated  considerably 
posterior  to  the  premaxillo-maxillary  suture,  rather  than  in  or  almost 
in  that  suture,  as  in  most  other  mammals.  The  only  exception  to 
this  LB  in  Urogale  where  the  lower  canine  has  the  form  and  function 
of  a  true  canine,  and  although  the  second  upper  incisor  functions  as 
a  canine,  yet  the  canine  itself  is  more  caniniform  and  less  premolari- 
form  than  is  the  case  in  the  other  genera.  The  canines  are  always 
preceded  by  milk  canines. 

For  the  shape  and  arrangement  of  cusps,  etc.,  of  the  teeth  fiigores 
on  pages  33, 121, 128, 135, 155,  and  161  should  be  consulted.  Differ- 
ences that  are  useful  for  purposes  of  classification  will  be  discussed 
under  each  genus. 

Eruption  of  teeth  in  Tapaiinse. — ^The  maimer  and  order  of  eruption 
of  teeth  in  the  subfamily  Tupaiin»  shows  nothing  not  commonly  seen 

1  Notes  Leyden  Haaeam,  vol.  7, 1885,  p.  38. 

t  BoU.  Amer.  Mm.  Nttt  Hilt.,  ToL  27«  1010,  p.  371. 
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in  other  mammalian  groups.  The  yoimgest  skulls  that  I  have 
examined  have  always  shown  the  complete  milk  dentition,  but  some- 
times the  last  milk  premolar  has  not  been  entirely  in  place.  The 
adult  dentition  is: 

P  p—Oi—P»  P^P*  M^  iP  IP 
h  h  h  C,—P,  P,  P,  M,  M,  Jf, 
The  yoimgest  dentition  seen  is: 

DP  DP  —   DC  DP"  DP^ 
Dl,  toU  DU  DC,  DP,  DP, 

DP* 
The  next  teeth  to  appear  are  jjp'}  followed  by  Jfj,  then  Jf^,  then 

J4>  ^f  ^9}  ^'    J^  ^^  permanent  molars  are  in  place  before  the 

milk  teeth  are  shed.    The  first  of  those  permanent  teeth  having 

P* 
predecessors  to  appear  in  the  majority  of  cases  is  -^,  the  upper  and 

p*    * 

lower  seeming  to  come  in  about  the  same  time,   p-  appear  at  nearly  the 

3 
P*  P« 

same  time  as  w,  sometimes  just  before,     p  are  the  last  of  the  per- 

*  * .  P^  P* 

manent  premolars  to  come  in,   appearing  just  after  p~p'    The 

P* 
canines  appear  at  or  about  the  same  time  as  w  or  just  a  little  later, 

p*  * 

arriving  with  w.    Of  the  incisors  the  lower  appear  slightly  before 

the  upper.  /^  appears  about  the  same  time  as  P^  and  before  7^, 
and  just  after  /,.  I,  comes  in  just  after  I,  and  I,.  P  comes  in  after 
aU  the  permanent  upper  premolars  and  canines  are  in  place,  and  is 
followed  by  P,  which  is  thus  the  last  of  the  permanent  teeth  to  be  in 
place.  By  the  time  the  last  permanent  tooth  is  in  place  the  molars 
almoBt  always  show  slight  traces  of  wear. 

The  teeth  of  Tupaiidae  'in  whole  or  part  have  been  described  and 
figured  by  Horsfield,^  Cuvier,'  Huschke,"  Owen,*  Giebel,*  and  Gregory.* 

VISCERAL  ANATOMY. 

The  visceral  anatomy  of  Tupaiidss  has  been  examined  by  A.  H. 
Garrod  in  1875,'  based  primarily  on  an  examination  of  Tupaia 
hdangeri  which  had  just  died  after  living  in  the  gardens  of  the  Lon- 
don Zoological  Societymearly  two  years,  supplemented  by  an  exami- 
nation of  TuTpaia  aplmiidula  and  Tana  tonafrom  specimens  preserved 

>  Zool.  R«.  Java,  nnnnmbered  plate  {Tupaia,  Tana),  1S24. 
s  Dents  det  Mammil^refl,  1825,  p.  00  ( Tupsia,  Twna). 

•  Ua,  TOL  aO»  1S7,  pp.  758-759,  pL  la 

«  Odontograpliy,  yoL  1,  p.  419;  toL  2,  pL  111,  fig.  3, 1840-1845  ( Tawi). 

a  Odontographies  1855,  p.  18,  pi.  5,  flga.  6, 15-18,  copied  from  Honfield  and  Owen. 

•  Boll.  Amer.  Mna.  Nat  Hlit.,  toU  27, 1910,  pp.  271, 272,  figs.  21, 22  ( r«pato,  PUiomeiu), 
V  PloaZoQl.  800.  London,  1879,  m>*  301-806,  fl^.  1-8,  bnia 
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in  alcdiol.  Nothing  unusual  or  of  striking  importance  was  found 
except  that  the  two  specimens  of  Tupaia  each  possessed  a  distinct 
cecum,  while  the  specimen  of  Tana  did  not. 

Cecum, — ^The  presence  or  absence  of  a  cecum  in  certain  insectiyores 
has  been  made  use  of  in  the  superfamily  classification  of  Tupaia. 
Thus  Peters  ^  grouped  the  insectivores  into  those  with  and  without  a 
cecum,  in  the  former  group  being  GdUopteruSy  Tupaia,  and  Macrosce- 
Tides.  Gill '  removed  Galeopteras  as  a  distinct  suborder,  and  grouped 
the  Tupaiid»  and  MacroscelididsB,  as  the  Tupaioidea  mainly  on  the 
presence  of  a  ^' large"  cecum.  Haeckel  is  said  to  have  proposed  the 
terms  Menotyphla  for  theTupaiidss  and  Macroscelididse  and  lipotyphla 
for  all  the  other  insectivora,  terms  which  have  been  retained  by 
Weber.*  Garrod's  *  dissected  specimens  of  Tupaia  hdangeri  and 
T.  splendidula  both  showed  cecums  one-half  to  three-fourths  of  an 
inch  in  length;  Tana  tana  showed  no  cecum.  Chapman*  states 
that  a  cecum  is  wanting  in  a  specimen  of ''  Tupaia  femiginea'^  from 
Borneo,  as  well  as  in  an  example  of  T.  picta. 

All  the  specimens  of  Tupaia  that  I  have  examined  possess  a  small 
but  distinct  cecum.  Unfortunately,  I  have  not  examined  the  intesti- 
nal tract  of  Tana  tana  and  am  so  imable  to  confirm  Garrod's 
observations.  The  specimens  in  the  United  States  National  Museum 
that  I  have  examined,  with  length  of  cecum,  are: 

mm. 

112660,  Tupaia  glis/erruginea • 13 

105013,  Tupaia  gits  fermginea 13 

124083,  Tupaia  belangeri 12 

123989,  Tupaia  lacernata  lacemata 10 

124698,  Tupaia  discolor 11 

121893,  Tupaia  chrytogasUr 8. 5 

111783,  Tupaia  nicobarica 8 

144306,  Tupaia  siaca 8 

It  is  not  to  my  mind  a  ''large  cecum,"  and  can  scarcely  have  any 
definite  function,  being  almost  as  relatively  small  as  the  human 
vermiform  appendix. 

The  Indian  genus  AnaOuma  is  said  by  Anderson  *  to  possess  a 
"long  and  narrow"  cecum  1.17  inches  in  length,  that  is  about  30  mm. 

It  would  not  appear  that  the  presence  or  absence  of  a  cecum  is  a 
good  character  for  determining  lai^er  groups.  The  majority  of  our 
specimens  are  so  preserved  as  not  to  show  the  soft  parts,  and  the 
organ  being  vestigial  appears  to  be  absent  at  times,  though  as  a  rule 
it  is  present  in  the  majority  of  the  species  of  Tupaia. 

1  Abb.  kOn.  Akad.  Wias.  Berlin,  186S,  p.  20. 

s  Synopiis  of  losectlTorous  TnaniTniili,  Ball.  QeoL  Oeogr.  Sunr.  Ten-.»  No.  2,  ser.  2,  May  14, 187& 

•  Die  S&ugBtiere,  1904,  p.  377. 

« Proo.  ZooU  Soo.  London,  1879,  pp.  301-305. 

•  Proc.  Acad.  Nat  SoL  PhUa.,  vol.  56, 1904,  p.  14& 
•Zool.  Res.  West  Yunnan,  1879,  p.  126. 
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GEOGRAPHIC  DISTRIBUTION. 

The  Tupaiidae  as  a  whole  range  from  India  on  the  west  to  and 
induding  Mindanao  of  the  Philippine  Islands  on  the  east,  and  from 
southern  China  on  the  north  southward  to  and  including  Java  and 
the  chain  of  islands  off  the  southwest  coast  of  Sumatra.  They  are 
not  found  eastward  of  Java,  nor  on  the  Celebes,  Formosa,  Cejlon,  or 
the  Andaman  Islands  so  far  as  known.  I  Imow  of  no  specimens  or 
records  of  the  Tupaiidas  on  the  island  of  Bali,  off  the  east  end  of  Java 
and  just  w^t  of  Wallace's  line.  It  would  not  be  surprising  to  find 
them  on  Bali  when  the  fauna  of  that  island  becomes  better  known. 
Thffj  are  foimd  on  practically  all  the  smaller  islands  of  the  Malayan 
Archipelago,  within  the  limits  just  mentioned,  and  more  frequently 
tiian  not  develop  geographic  races  or  species  on  them. 

Zoc^eographically  the  distribution  of  the  Tupaiidas  coincides 
almost  perfectly  with  what  is  termed  the  Oriental  R^on  or  Realm 
of  Wallace  and  most  zoogeographers,  and  serves  perhaps  better  than 
any  other  family  of  manunals  to  define  that  region.  The  only  areas 
in  this  region  where  they  do  not  occur  so  far  as  known  are  the  islands 
of  Ceylon,  Formosa,  the  members  of  the  Philippine  Islands,  north  of 
Mindanao,  and  the  Andaman  Islands.^  By  Wallace,  Ceylon  is  in- 
cluded in  a  separate  subregion  of  the  Oriental  Region. 

No  one  genus  of  the  family  has  a  range  coextensive  with  the  range 
of  the  family. 

The  genus  AruvOuina  occupies  an  area  almost  coextensive  with 
Wallace's  Indian  subregion,  but  so  far  as  our  records  of  specimens 
show,  does  not  extend  quite  so  far  to  the  north,  or  with  the  Sdaters' 
Indian  subregion  excepting  Ceylon. 

The  wdOi-marked  genus  Vrogdle  is  confined' to  Mindanao  of  the 
Philippine  Islands.  This  group  of  islands  has  not  been  made  a  sub- 
division of  the  Oriental  Region,  but  the  Philippine  mammals  for  the 
most  part  are  so  different  from  their  relatives  of  the  rest  of  tEe  Oriental 
Region  that  it  would  seem  advisable  to  have  them  constitute  a  dis- 
tinct subregion  of  the  Oriental.  Urogale  is  thus  one  of  its  characteris- 
tic genera. 

The  genus  Tupaia  has  the  widest  geographic  distribution  of  any  of 
the  genera  in  the  family,  and  if  we  recognize  the  Philippine  Islands 
as  a  distinct  subregion,  it  is  characteristic  of  Wallace's  Indo-Chinese 
and  Indo-Malayan  subregion,  or  of  the  Sclaters'  Burmo-Chineee 
and  Malayan  subregions.  The  northern  of  these  two  subregions  is 
characterized  by  but  a  single  species  group,  the  hdangen-chinenM; 
while  the  southern,  the  Indo-Malayan  or  the  Malayan  subregion  is 
characterized  by  several  well-marked  species  groups.  Of  the  islands 
in  this  subr^on  Borneo  is  inhabited  by  the  greatest  number  of 

>  The  Abaeooe  on  the  Andnmnnfl  of  treeehrews  is  rather  interesting,  as  they  oooor  on  Piepads 
the  north,  and  on  the  Nloohan,  or  at  least  the  soathem  islands  of  the  Nioohan  to  the  sooth. 
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distinct  types,  among  them  Tupaias  of  the  discolor,  picta,  montana, 
gracUis  style.  Three  of  these  occur  on  islands  to  the  westward  of 
Borneo;  on  Banka,  discolor  and  gracilis  types,  on  Billiton,  gracilis 
type,  on  Karimata,  grdcUis  and  montana  types,  thus  showing  the 
affinities  of  these  islands  with  Borneo,  and  not  with  Sumatra.  Of 
the  two  species  found  on  Java,  a  related  form  of  one  of  them  occurs 
on  some  of  the  small  islands  of  the  chain  off  the  southern  coast  of 
Sumatra,  and  of  the  otker  apparently  the  same  form  occurs  on  one 
island  of  the  same  chain,  and  in  the  mountainous  region  of  the 
southern  coast  of  Sumatra.  The  intimate  relationship  of  the  Malay 
Peninsula  with  the  island  of  Sumatra  is  shown  by  the  occmrence  on 
both  of  Tupaia  glis  ferruginea  and  T.  minor  malaccarui.  Only  one 
well  marked  group,  minor,  occurs  on  both  Borneo,  Sumatra,  and  the 
Malay  Peninsula.  It  is  not  foimd  on  Java.  On  Palawan  the 
Calamianes,  and  Cuyos  Islands,  all  politically  part  of  the  Philippines, 
but  geographically  part  of  Borneo,  is  found  a  rather  distinct  species 
group  without  decided  affinities  to  Bomean  forms.  On  the  Nico- 
bars  occurs  one  of  the  most  distinct  species  in  the  genus,  without 
any  apparent  relationship  to  other  members  of  the  genus.  So  far 
as  known  no  Tupaias  are  found  on  the  Andaman  Islands. 

Dendrogale,  with  two  distinct  species  groups  is  found  on  Borneo, 
with  one  of  the  groups  occmring  also  in  French  Indo-China.  This 
distribution  is  so  peculiar  and  not  paralleled  so  far  as  I  know  by 
other  forms  of  mammals,  that  it  seems  almost  certain  that  the  genus 
will  be  found  elsewhere  in  the  Indo-Chinese  and  Indo-Malay  sub- 
regions.  Of  the  form  occurring  on  Borneo  and  the  Asiatic  mainland 
not  a  dozen  examples  are  in  existence  in  collections,  showing  that  it 
is  a  particularly  rare  animal.    See  page  131. 

The  genus  Tana  parallels  that  of  the  Orangs  in  its  distribution,  being 
confined  to  Borneo  and  Sumatra,  and  some  of  the  adjacent  islands. 
It  contains  two  well-marked  species  groups,  the  smaller  of  which  is 
known  only  from  Borneo. 

To  my  mind  Urogdle  and  Tana  are  derived  from  the  same  stock 
form;  but  Urogaie  on  Mindanao  being  more  restricted  in  area  ^and 
more  remote  from  the  source  of  origin,  probably  Borneo,  has  become 
the  more  highly  differentiated  of  the  two.  Urogaie  must  have 
reached  Mindanao  from  Borneo  by  way  of  the  Sulu  Archipelago. 
At  present  there  are  no  records  of  treeshrews  from  the  islands  of  the 
Sulu  Archipelago,  but  in  view  of  the  occurrence  of  Urogaie  on  Minda- 
nao it  seems  likely  that  treeshrews  occur  on  them  and  they  ought  to 
be  of  a  genus  or  genera  the  same  as  or  similar  to  Urogaie  and  Tana. 

The  genus  Ptilocercua  with  a  single  species  group  is  found  in  Bor- 
neo, Sumatra,  and  southern  Malay  Peninsula  and  some  of  the 
adjacent  islands,  and  parallels  the  distribution  of  Tupaia  minor. 
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The  following  natural  diyisions  or  areas  of  the  Oriental,  based  upon 
the  genera  and  species  found  in  the  family  Tupaiidsd,  may  be  recog- 
nized. They  are  not  of  coordinate  importance,  nor  are  all  of  them 
mutually  exclusive.  Those  divided  up  by  water  seem  to  be  suffi- 
ciently distinct,  however,  to  indicate  that  at  some  not  very  remote 
period  connections  of  some  sort  may  have  existed  between  them. 

Indian  (excluding  Ceylon),  genus  Anathana,  and  absence  of  other  genera. 

Philippine  (Mindanao  only),  genus  Urogale,  and  absence  of  other  genera.     . 

Indo-Chinese,  the  helangeri-ckinermt  group  of  the  genus  TVpoia,  absence  of  other 
genera  and  species.  (The  distribution  of  Dendrogale  is  so  irregular  that  I  have  disre- 
garded it.) 

Nicobann,  the  well-marked  species  Tupaia  nicoharxca^  absence  of  other  genera 
and  species. 

Palawan-Calamine,  a  fairly  well-marked  species  group  of  the  genus  Tupaia,  absence 
of  other  species  and  genera. 

Bomean,  a  well-marked  species  group  in  each  of  the  genera  Dendrogale  and  Tana, 
and  by  four  well-marked  species  groups  of  the  genus  Tupaia, 

Belonging  to  this  subdivision  but  without  all  the  characteristics  are  Banka,  Billiton, 
and  the  Natuna  and  Karimata  Islands. 

Sumatran-Peninsular,  glis  group  of  Tupaia  and  T  minor  malaccana, 

Java-Borussan  (apparently  including  high  mountain  region  of  southern  Sumatra), 
two  species  groups  of  Tupaia,  absence  of  other  genera  and  species. 

Sumatra-Bomean,  genus  Tana, 

Sumatra-Bomeo-Peninsular,  geniis  PHloceruM  and  the  minor  group  of  Tupaia, 

So  few  Tupaias  are  known  from  the  Rhio-Linga  Archipelago  that 
little  can  be  said  regarding  its  affinities.  It  has  both  Peninsular  and 
Bomean  elements.  The  rather  isolated  Tambelan  Islands  have  a 
single  species  of  genus  Tana,  evidently  of  Bomean  origin,  and  the 
isolated  Anamba  Islands,  inhabited  only  by  members  of  the  splen- 
didula  group  of  Tupaia,  also  appear  to  be  Bomean  in  their  relations. 

OBOoaAFHio  nn>Bz. 

The  names  of  the  countries  and  islands  are  arranged  geographically  and  not 
all^betically. 

India,  south  of  the  Ganges:  Anathana  ellioH,  p.  122;  Anathana  wroughUmi,  p.  123; 
Anathana  pallida,  p.  124. 

<India,  north  of  the  Ganges:  Tupaia  ckinenn$,  p.  63. 

Burma:  Tupaia  cMnentis,  p.  63;  Tupaia  belangeri,  p.  69. 

Tenasserim:  Tupaia  belangeri,  p.  59. 

China:  Tupaia  chineneis,  p.  63. 

Hainan:  Tupaia  mode$ta,  p.  69. 

Siam  (upper):  Tupaia  cMnerms,  p.  63. 

Siam  (lower):  Tupaia  belangeri,  p.  59;  Tupaia  lacemata  wilkinsoni,  p.  52. 

Anam  and  Ckxrhin  China:  Tupaia  concolor,  p.  68;  Dendrogale  frenata,  p.  128. 

Pulo  Condore:  Tupaia  diiHmiliM,  p.  67. 

Malay  Peninsula:  Tupaia  belangeri,  p.  59;  Tupaia  lacemata  wilkinsoni,  p.  52; 
Tupaia  gUe /erruginea,  p.  41;  Tupaia  minor  malaccana,  p.  114;  PHlocercuelowiiconti' 
neniis,  p.  165. 

SOW*— Proc.N.M,Tol.45— 18 2 


Digitized  by  VjOOQIC 


18  PB0CBBDING8  OF  THE  NATIONAL  MUSEUM.  ▼ol.45. 

Islands  adjacent  to  Malay  Peninsula: 
Mergui  Archipelago:  Tupaia  bdangeriy  p.  59. 
Lankawi:  Tupaia  lacemata  lacemata,  p.  53. 
Terutau:  Tupaia  lacemata  lacemata,  p.  53. 
Butang  Islands:  Tupaia  lacemata  raviana,  p.  54. 
Penang  Island:  Tupaia  glis  glis,  p.  45. 
Perhentian  Island:  Tupaia  lacemata  obacura,  p.  55. 
Redang  Island:  Tupaia  lacemata  longicauda,  p.  56. 
Tioman  Island:  Tupaia  glis  aordiday  p.  48. 
Pemangil  Island:  Tupaia  glis  pemangilis,  p.  48. 
Aor  Island:  Tupaia  glis  puJonis,  p.  47. 
Singapore  Island:  Tupaia  glis  ferruginea,  p.  41 
Batam  Island:  Tupaia  glis  hatamana,  p.  46. 
Bin  tang  Island:  Tupaia  castanea,  p.  90. 

Sumatra:  Tupaia  glis  ferruginea,  p.  41;  Tupaia  demissa,  p.  58;  Tupaia  siaca,  p.  91; 
Tupaia  miner  malaccana,  p.  114;  Tupaia  javanica,  p.  106;  Tana  tana  tana,  p.  139. 
Ptilocercus  lowii  continentis,  p.  165. 

Rhio-Linga  Archipelago  (between  Sumatra  and  Malay  Peninsula): 
Batam  Island:  Tupaia  glis  batamana,  p.  46. 
Bin  tang  Island:  Tupaia  castanea,  p.  90. 

Linga  Island:  Tupaia  minor  malaccana,  p.  114;  Tana  lingm,  p.  145. 
Sinkep  Island:  Tupaia  phssura^  p.  49;  TSipaia  minor  sincipis,  p.  115. 

Borussm  Islands,  along  southern  coast  of  Siunatra: 

Banjak  Islands:  Tupaia  tephrura,  p.  50;  Tana  tana  tuancus,  p.  145. 
Nias  Island:  Tupaia  javanica,  p.  106. 
Batu  Islands: 

Pinie:  PtHocercus  lovoii  continentis,  p.  165. 

Tana  Bala:  Tana  cervicalis  cervicalis,  p.  147. 

Tana  Massa:  Tana  cervicalis  rnasae,  p.  148. 
Sipora:  Tupaia  ckrysogaster,  p.  71. 
Pagi  Islands:  Tupaia  chrysogaster,  p.  71. 

Java:  Tupaia  javanica,  p.  106;  Tupaia  hypochrysa,  p.  70. 

Borneo:  Tupaia  longipcs  longipes,  p.  76;  Tupaia  longipes  sakUana,  p.  77;  Tupaia 
montana  montana,  p.  94;  Tupaia  moniana  baluensis,  p.  95;  Tupaia  picta,  p.  96;  Tupaia 
gracilis  gracilis,  p.  117;  Tupaia  minor  minor,  p.  110;  Tupaia  splendidida,  p.  83;  Dendro' 
gale  murina,  p.  129;  Dendrogale  melanvra  melanvra,  p.  132;  Dendrogale  melanvra  balu^ 
ensis,  p.  132;  Tana  tana  tana,  p.  139;  Tana  tana  utara,  p.  141;  Tana  tana  besara,  p.  141; 
Tana  chrysitra,  p.  149;  Tana  paitana,  p.  150;  Tana  dorsalis,  p.  152;  Ptilocercus  lowU 
lowii,  p.  164. 

Islands  iaimistically  related  to  Borneo : 
Laut  off  southeast  comer:  Tupaia  minor  minor,  p.  110. 
Karimata  Island,  off  west  coast:  Tupaia  carimatx,  p.  98;  Tupaia  gracilis  edarata^ 

p.  118. 
Banguey:  Tupaia  minor  minor,  p.  110;  Tana  paitana,  p.  150. 
Palawan:  Tupaia  palawanensis,  p.  78. 
Balabac:  Tupaia  palawanensis,  p.  78. 
Culion:  Tupaia  mollendorffi,  p.  81. 
Cuyo:  Tupaia  cuyonis,  p.  82. 
Natuna  Islands: 

Sirhassen:  Tana  tana  sirhassensis,  p.  142;  Ptilocercus  lowii  UnoO,  p.  164. 

Bunguran:  Tupaia  natunx,  p.  85. 

Laut:  Tupaia  splendidula,  p.  83. 
Banka:  Tupaia  discolor,  p.  73;  Tupaia  gracilis  infiata,  p.  118. 
Billiton:  Tupaia  gracilis  inflata^  p.  118. 
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lalandB  not  clearly  related  to  large  land  masees: 
Tambelan  Islands:  Tana  tana  bunox,  p.  144. 

Anamba  Islands: 

Siantan  Island:  Tupaia  ckry Somalia,  p.  88. 
Jimaja  Island:  Tupaia  anomibx,  p.  89. 
Riabu  Island:  Tupaia  riahus,  p.  88. 

Philippine  Islands: 

Palawan:  Tupaia  palawanensis,  p.  78. 
Balabac:  Tupaia  palawanensiSf  p.  78. 
Culion:  Tupaia  mdllendorffi,  p.  81. 
Cuyo:  Thtpaia  euyonis,  p.  82. 
Mindanao:  Urogale  everetti,  p.  157. 

MAPS. 

On  the  maps  showing  the  distribution  of  the  various  members  of 
the  family  TupaiideB  I  have  endeavored,  as  far  as  possible,  to  indi- 
cate the  localities  mentioned  in  the  text  or  the  tables  of  measure** 
ments  and  lists  of  specimens.  In  a  few  cases,  however,  I  have  been 
unable  to  find  some  of  the  locaUties.  Most  of  the  maps  are  some** 
what  diagrammatic,  but  that  on  page  143  is  carefully  made  and 
shows  virtuaUy  most  of  the  locaUties  whence  specimens  of  treeahrews 
have  been  obtained.  In  cases  where  a  form  is  known,  but  from 
a  single  locaUty  the  figures  indicating  the  distribution  have  been 
limited  to  the  area  around  that  point,  where  known,  from  two  or 
three  rather  separated  localities,  the  distribution  figures  have  been 
extended  to  cover  the  intervening  area,  the  assumption  being  that 
the  animal  will  be  fotmd  there;  when  known  from  several  scattered 
areas,  or  a  large  land  mass,  or  part  of  one,  the  distribution  figures 
have  been  liberally  appUed  around  the  whole  area.  Future  explora- 
tions will  undoubtedly  show  much  wider  ranges  for  many  of  the 
forms  shown  on  the  maps.  On  the  whole,  I  have  been  rather  con- 
servative in  indicating  the  distributions,  leaving  it  to  the  reader  to 
imagine  a  more  extended  range.  Thus,  we  know  that  PtUoeercus  is 
found  in  the  Deli-Langkat  region,  Sumatra,  and  it  has  been  indicated 
at  that  locality  only,  on  the  map.  There  can  be  but  little  doubt, 
however,  that  it  is  found  elsewhere  in  Sumatra,  but  owing  to  lack 
of  records  I  have  not  so  indicated  it. 

FOOD. 

Judging  by  the  typically  insectivorous  nature  of  the  cheek-teeth 
m  TupaiidsB,  the  diet  of  these  animals  must  be  largely  insects.  Many 
observers  say  they  naturally  eat  fruit  as  well.  PtUocercua  having 
teeth  slightly  less  insectivorous  than  the  Tupaiinae,  may  perhaps 
have  a  more  varied  diet.  However,  it  is  a  very  rare  animal  and 
direct  observations  on  living  specimens  still  rarer.    The  only  ones  I 
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recall  are  those  of  Schneider,^  who  had  a  pair  alive  for  some  hours. 
The  only  food  he  offered  them  was  bananas,  which  they  did  not  eat. 
Of  T\Lpaia  Cantor  *  says:  ''The  natural  food  is  mixed  insectiyorous 
and  frugivorous.  In  confinement,  individuals  may  be  fed  exclu- 
sively on  either,  though  preference  is  evinced  for  insects;  and  eggs, 
fish,  and  earthworms  are  equally  relished." 

Of  the  Indian  Tupaias  Anderson*  says:  '*One  stomach  was  full 
of  the  imperfectly  digested  remains  of  a  small  yellow  ladybird  with 
a  sprinkling  of  the  elytra  of  small  beetles.  There  were  also  small 
masses  of  a  jelly-like  substance  with  very  fine  fibers.'' 

Hardwicke  *  in  an  introduction  to  Diard  and  Duvaucel's  account 
of  Tupaia  glis,  sBjs:  "A  Uving  one  was  brought  to  Bengal  by  a 
medical  gentleman  some  months  ago;  it  runs  about  the  house  tame> 
but  will  not  allow  itself  to  be  caught  for  close  inspection;  though 
at  liberty  to  run  out  of  doors  whenever  it  likes,  it  shews  no  dispo- 
sition to  leave  its  quarters,  and  evinces  some  attachment  to  the 
family;  for  whenever  strangers  enter  the  house,  it  shews  disquietude 
by  a  chattering  like  noise.  It  occasions  no  trouble  in  feeding,  for 
it  is  always  on  the  search  after  insects,  and  its  favorite  food  seenos 
to  be  flies,  crickets,  grasshoppers,  and  cockroaches." 

Jerdon*  writes  of  Tupaia  cMnensis  at  Darjeeling:  '*It  frequents 
the  zone  from  3,000  to  6,000  feet,  and  was  said,  by  the  natives,  to 
kill  small  birds,  mice,  &c." 

Robinson  and  Kloss,^  speaking  of  Tupaia  glis  ferrugineay  say: 
''The  diet  is  very  mixed,  consisting  of  ante  and  other  insecte,  fruitB, 
seeds,  and  buds." 

HABITS. 

Cantor  *  writes  on  the  habite  of  Tupaia:  "The  young  of  this  very 
numerous  species  (T.  ferruginea)  in  hilly  jungle,  is  easily  tamed, 
and  becomes  famihar  with  ite  feeder,  though  toward  strangers  it 
retains  ite  original  mistrust,  which  in  mature  age  is  scarcely  reclaim- 
able.  In  a  state  of  nature  it  lives  singly  or  in  pairs,  fiercely  attacking 
intruders  of  ite  own  species.  When  several  are  confined  together, 
they  fight  each  other,  or  jointly  attack  and  destroy  the  weakest.  A 
short  peculiar  tremulous  whistling  sound,  often  heard  by  calls  and 
answers,  in  the  Malayan  jungle,  marks  their  pleasurable  emotions, 
as,  for  instance,  on  the  appearance  of  food,  while  the  contrary  is 
expressed  by  shrill  protracted  cries.  Their  disposition  is  very  rest- 
less, and  their  great  agihty  enables  them  to  perform  the  most  extra- 
ordinary bounds  in  all  directions,  in  which  exercise  they  spend  the 

1  Zod.  Jfthrb.,  vd.  23, 1905,  p.  84,  pi.  1. 

t  Joam.  Asiat.  Boc  Bengal,  yoL  15, 1846,  p.  180. 

•  ZooL  Res.  West.  Yunoan,  1879,  p,  136. 
«  Astat  Soo.  Bengal,  toL  14. 1823,  p.  471. 

•  Iffammats  of  India,  1867,  p.  65. 

•  JkiTluvuiiasd  Wroaghtan,  Jooni.  Fed.  Malay  States  Moa..  yoL  4,  No.  l,DeoQniber*  1900,  p.  lia. 
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day,  till  night  sends  them  to  sleep  in  their  rudely  constructed  lairs 
in  the  highest  branches  of  trees.  At  times  they  will  sit  on  their 
haunches,  holding  their  food  between  the  forelegs,  and  after  feeding, 
they  smooth  the  head  and  face  with  both  forepaws,  and  lick  the 
hps  and  palms.  They  are  also  fond  of  water,  both  to  drink  and  to 
bathe  in." 

Raffles  says  of  Tupaiaferruginea :  ^  ''These  animals  are  as  tame  and 
sprightly  as  squirrels.  The  tame  one  above  mentioned  was  suflFered 
to  go  about  at  perfect  liberty,  ranged  in  freedom  over  the  whole  house, 
and  never  failed  to  present  himself  on  the  breakfast  and  dinner  table, 
where  he  partook  of  fruit  and  milk."  It  is  also  described  being 
diurnal  and  arboreal.  Tana  is  mentioned  as  being ''  alwajrs  found  on 
or  near  the  ground." 

Mr.  C.  BodenEloss'  thinks  Tupaias  are  less  arboreal  than  generally 
accredited.  He  says:  *'0f  the  numerous  species  of  Tupaia  which 
I  have  collected  personally  T.  longicauda  with  T.  nicoharica,  Zelebor, 
and  its  subspecies,  T.  (N.)  surda  Miller,  alone  are  truly  arboreal  in 
habit.  As  a  rule  the  so-called  Hreeshrews'  are  seen  and  trapped  on 
the  ground,  where  they  live  and  feed,  or,  at  most,  climb  occasionally 
into  low  bushes;  in  them  the  tail  is  shorter  than  the  head  and  body 
length.  The  above-named  animals,  which  are  met  with  in  high  trees 
and  have  the  habits  of  squirrels,  all  possess  a  tail  that  is  considerably 
longer  than  the  length  of  head  and  body." 

The  collector  of  Tupaia  cAiner^m,  reg.  Nos.  97.11.2.10,  97.11.2.11, 
97.11.2.12,  and  97.11.2.13,  British  Museum,  sajrs:  "The  four  were 
taken  from  one  nest  in  a  hollow  bamboo,"  one  of  the  few  observations 
on  their  nests  that  I  know  of. 

Of  Tupaia  glis  ferrugiriea,  Robinson  and  Kloss  *  remark:  "The 
popular  name  of  '  treeshrew '  for  these  animals  is  hardly  descriptive 
of  their  habits,  as,  in  the  majority  of  species,  at  any  rate,  it  is  quite 
exceptional  to  see  one  anywhere  than  on  the  ground,  among  the 
roots  of  trees  or  on  low  bushes.  The  jungle  near  Changi,  Singapore, 
was  an  exceedingly  good  trapping  ground,  and  out  of  70  or  80  traps 
set  every  night  hardly  one  was  found  unsprung  or  without  an  occu- 
pant next  morning.  Six  or  seven  of  these  shrews  were  usually  thus 
captured  and  many  more  were  shot  every  day.  The  nest  is  found  in 
holes,  often  in  fallen  timber." 

Regarding  the  food  and  habits  of  Tupaia  gUsferruginea,  as  observed 
on  the  Malay  Peninsula  and  Singapore,  Mr.  H.  N.  Ridley  *  writes: 
"The  common  species  is  very  destructive  in  gardens,  as  it  is  almost 
if  not  entirely  frugivorous.    It  bites  holes  in  the  chocolate  pods  to 

iTxins.  Lfam.  Soc  LoDdon,  toL  13, 1822,  p.  257,  May,  1821. 

Uoarn.  Fed.  Malay  States  Mob.,  vol.  4,  p.  191,  October,  1011. 

I  Db  Thomai  and  Wroogbton,  Jonm.  Fed.  Malay  States  Mub.,  vol.  4,  No.  1.  p.  Ill,  Deoember,  UO0. 

«19itDial8oleooQ,  ToL  6»  1806,  p.  28. 
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eat  the  pith  which  incloses  the  seeds,  strewing  flie  latter  all  over  the 
ground;  and  even  digs  up  the  seeds  planted  in  flower  boxes.  *  ♦  ♦ 
Tupaia  ferruginea  is  more  terrestrial  in  its  habits  than  a  squirrel. 
When  alarmed  it  darts  up  a  tree,  but  never  very  high,  and  turning 
its  head  downward  utters  a  series  of  little  scolding  grunts,  which 
soimd  like  some  one  talking  at  a  considerable  distance.  When  a 
stone  is  thrown  near  it,  it  usually  immediately  jumps  to  the  ground. 
It  is  evidently  as  yet  only  half  accustomed  to  an  arboreal  life.  In 
confinement  it  is  very  nervous,  dashing  about  the  cage  when 
approached,  and  it  never  lives  long  in  captivity."  * 

BREEDING. 

Tupaias  are  evidently  able  to  bear  young  at  practically  all  times 
of  the  year.  An  examination  of  the  collector's  remarks  on  the  labels 
of  specimens  shows  that  3  individuals  were  pregnant  in  January,  1 
in  February,  1  in  March,  3  in  June,  1  in  July,  2  in  September,  and 
1  in  October.  Specimens  showing  distinct  signs  of  nursing  or  about 
which  the  collector  remarks  '^milk  in  mamms"  are  distributed 
through  the  year  as  foUows:  February,  2;  March,  1;  April,  1;  May, 
1;  Jime,  1;  August,  1;  September,  2;  November,  1.  December  is 
the  only  month  without  a  record  of  pregnancy  or  breeding.  While 
the  number  of  records  is  too  small  to  justify  any  generalizations 
it  would  appear  that  the  beginning  and  the  middle  of  the  calendar 
year  are  the  periods  of  greatest  productivity.     (See  table,  p.  23.) 

NUMBER  OF  TOUNO. 

The  number  of  oflFspring  produced  at  one  time  by  Tupaias  probably 
varies  with  the  species  and  directly  with  the  number  of  manunsd 
common  to  that  species.  Two  is  apparently  the  usual  number,  but 
it  b  sometimes  one  (Tupaia  nicobarica  surda.  Cat.  No.  111785),  or 
asmany  asfour  (T.  chinensisB,  M.  97.11.2.10-13).    (See  table,  p.  23.) 

Cantor'  says:  "The  female  usually  produces  one  yoimg;  she  has 
four  mammae,  the  anterior  pair  of  which  is  situated  on  the  lower 
lateral  part  of  the  chest,  the  posterior  on  the  side  of  the  abdomen." 

Robinson  and  E[loss '  note  that  two  young  are  produced  at  a  birth 
in  Tupaia  glia  ferruginea. 


The  number  of  mammae  in  Tupaia  varies  from  one  pair  in  certain 
species  to  three  pairs  in  others.  The  number  is  of  some  impor- 
tance as  a  character  for  certain  species  or  groups  of  species.  Where 
the  mammae  are  six  they  have  been  designated  by  Mr.  Oldfield 

>  Bat  8M  fpedmen  dissected  by  Otrrod,  living  for  two  yean,  In  London  Zoologloal  Society,  pac*  IS* 

*  Joom.  Aslat.  Soc  Bengal,  yol.  15»  1846. 

I  Id  Tbomaa  and  Wnmghton,  Joom.  Fed.  Malay  States  Hns.,  vol.  4,  No.  1,  p.  US  Deoambar,  19081 
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Thomas  ^  as  postaxillary,  lateral;  and  preinguinal.  When  there  are 
only  two  pairs  of  mammaB,  the  preinguinal  pair  seems  to  have  disap- 
peajred,  and  when  only  one  pair  is  present  it  would  appear  to  corre- 
spond with  the  lateral  pair.  The  number  seems  to  be  very  constant. 
The  only  exceptions  to  constancy  that  I  have  observed  are:  Tupaia 
pemangUiSf  Cat.  No.  112499,  U.S.N.M.,  where  the  mamm»  are  2-3  —  5, 
in  a  group  where  2-2 «4  is  normal;  T.  chinensiSf  No.  26841,  Amer. 
Mus.  Nat.  Hist.,  with  4  mammse  instead  of  6.  Here  the  postaxillary 
pair  is  wanting;  both  of  the  remaining  pairs  are  more  posteriorly 
placed  than  usual,  so  that  the  preinguinal  pair  is  really  inguinal  and 
the  lateral  pair  almost  preinguinaL  An  alcohoUc  specimen  of  Tupaia 
hdangeri  in  Genoa  from  Mount  Mooleyit,  TenaSserim,  with  only  two 
pairs  of  mamm»,  belongs  to  a  group  that  normally  has  three  pairs. 


Dates  ofpregnanty  and  ofnurnng  Tupaias. 


GBt. 

Mo. 

Name. 

Date. 

Collector's  remarks  or  anthor's  observations. 

Number 

of 
manrnuB. 

104D70 

T.fikfenHginea 

Oct     0 

Sept.   4 
June    4 
July  16 
June    7 
Sept.   4 
Fe'b.  12 
Jan.   10 

Mar.  10 
Jan.     6 

Feb.  26 
Jan.  30 
Aug.  11 
Nov.    4 
June  27 

June  27 
May  28 
Apr.  — 
June  27 
Feb.  18 

''Uterus  ocmtalned  one  fetus  aboat  2  inches 

long." 
"  TTtenift  oontafn^  2  smnl  1  embrvcff  " 

4 

11^  4Q 

do 

do 

UMOO 

"Uterus  contained  3  embryos" 

UM91 

do 

113449 

TMismUonis 

"Uterus  contained  2  embryos,  each  )  faich  long" 

ltSI40 

T.jmttwtt  *. 

1317fi0 

T.lepkrura '.....'.. 

Mammsd  evidently  nursed 

134143 

T.bOmigeri 

"Uterus  oontalneci  3  embryos,  siie  of  large 

"  MKnimm  6, ' '  shows  signs  of  nursing 

"Uterus  contained  2  embryos,  sice  of  small 

haElenuts." 
"Mamms  6,  contained  mUk'' 

124U18 

do 

do 

104863 

do 

do 

7*.  ciutofufoi  m 

135175 

"  Uterus  contained  2  embryos " 

115606 

141305 

T.tiata 

do .'. 

"Contained  2  embryos,  about  2  Inches  long" . . 
Mammn  evidently  nunwd 

104714 

I*.  flCttMUB 

|9S1<B 

T ,  atrimaUf  . . . . . .    . 

136121 

do 

T,  nicobariea  9urda 

T.JavafOea 

do 

1U785 

Utems contains  1  fetus,  30  mra.  long. 

1546B6 

MammA>  evidently  nnreed . . .  t " 

121488 

do ^ 

do .' 

....do 

131490 

do ♦ 

l^^f^ 

T.eenkalia... 

"Uterus  contained  2  embrvos" 

PELAGE. 

There  is  nothing  peculiar  in  the  general  characteristics  of  the 
pelage  of  treeshrews.*  It  consists  of  the  usual  two  sorts  of  hairs, 
long  straight  hairs  with  their  terminal  ends  having  colored  rings, 
and  softer,  shorter,  more  wooly  hairs,  also  usually  having  colored 
rings  distally.  The  basal  portions  of  both  kinds  of  hairs  are  uniformly 
some  sort  of  slate  color,  except  in  certain  species  with  more  or  less 
ochraceous  imderparts,  where  all  the  hairs  of  the  lower  parts  are  uni- 
formly bright  colored  throughout.  So  far  as  I  have  been  able  to 
ascertain,  there  is  no  very  distinct  seasonal  change  in  pelage,  and 

I  Ann.  Mns.  Civ.  Stor.  Nat.  Qenova.  ser.  2,  toI.  10,  p.  920, 18(XMn. 

s  Tot  remarks  on  arrangement  and  sixe  of  hairs,  see  MetJere,  Morph.  Jahrb.,  voL  21, 1804,  p.  986. 
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the  color  of  the  pelage  in  the  two  sexes  is  apparently  the  same. 
Change  of  pelage  proceeds  from  the  head  downward  in  a  more  or 
less  definite  line  across  the  body.  The  dates  of  specimens  which 
show  a  distinct  changing  of  the  pelage  are:  February  25,  June  4,  7, 
29,  30,  July  1  (2  specimens),  26,  September  4  (2  specimens),  18,  20, 
21,  23,  October  27,  November  6,  12,  14,  21,  26,  December  4,  19,  22, 
The  changes  accordingly  take  place  mainly  during  the  last  half  of 
the  calendar  year.  There  is  only  one  specimen  imdergolng  a  pelage 
change  during  the  first  five  months.  The  dates  of  pelage  changes  are 
thus  not  so  uniformly  distributed  throughout  the  year  as  are  those 
for  the  production  of  young.  Marked  seasonal  changes  in  color  do 
not  appear  to  exist.  There  is  very  little  difference  in  color  between 
the  new  and  the  old  pelages.  Where  two  pelages  exist  in  the  same 
animal,  the  newer  of  them  is  of  course  brighter  and  fresher  in  color, 
but,  strange  to  say,  nearly  always  lighter.  The  lighter  color  is  not 
due  to  an  excess  of  Ught-colored  rings  on  the  hairs  which  may  later  be 
worn  off,  but  to  a  real  difference  in  color  or  shade  between  the  light 
rings.  One  of  the  most  striking  examples  of  this  difference  in  color  is 
seen  in  the  tails  of  the  specimens  of  Tupaia  injlata  from  Billiton. 
Cat.  No.  124986  of  that  series  has  a  tail  with  every  appearance  of  an 
old  pelage,  and  the  light  areas  of  the  hairs  are  ochraceous.  Cat.  No. 
124947  of  the  same  series  has  the  light  areas  of  the  hairs  light  buffy 
in  the  distal  two-thirds,  which  is  in  old  pelage,  and  almost  whitish 
in  the  proximal  third,  which  is  distinctly  new. 

Nvmber  of  specimens  showing  changing  pelage  and  evidences  of  breeding. 
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ALBINISM  AiTD   MELANISM  IN  TUPAIA. 


These  anomalies  are  evidently  rare  in  Tupam.  I  have  seen  but 
one  albinistic  specimen,  British  Museum  60.5.4.72,  female,  Penang 
Hills.  This  is  partially  albinistic  as  far  down  as  the  rump  and  hind 
limbs,  which  with  the  tail  are  quite  normal  in  color.  Tlie  forefeet 
are  also  normal  in  color,  and  the  top  of  nose  and  head  is  less  marked 
with  whitish  or  gray  hairs  than  are  the  other  albinistic  areas.  A  sec- 
ond specimen,  also  from  Penang  Hills,  B.  M.  79.11.21.307,  has  an  irreg- 
ular white  patch  about  a  square  centimeter  in  area  over  the  right 
shoulder;  otherwise  it  is  entirely  normal.  It  is  possible  that  the 
cream-colored  tails  of  Tupaia  demissa  and  Tana  chrysura  may  be  a 
form  of  partial  albinism  that  has  become  established  in  certain  areas. 
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I  have  seen  no  specimens  of  Tupaia  that  suggest  anythmg  like 
melanism,  so  that  the  condition  probably  occurs  very  rarely,  if  at  alL 

FAMILY  OR  SUBFAMILY  NAMES  OF  TREESHREWS. 

CIadobat»  Fitzingeb  (Sitz.  Akad.  Wiss.  Math.  Nat.  Wien,  vol.  60, 
1869,  pt.  1,  263).  Genera:  HyhmySj  Cladobates,  DendrogaUj  Ptilo' 
cercus. 

Cladobatida  Haeckel,  1895  (Syst.  Phylog.  Wirbdth.,  1895,  p.  693). 
CladohaUs  or  Tupaja  only  genus  mentioned. 

Cladobatidina  Bonaparte,  1838  (Syn.  Vert.  Syst.  in  Nuov.  Ann.  Sci. 
Nat.  Bologna,  vol.  2,  1838,  p.  111).  Used  as  a  division  of  the  Sori- 
cidsB,  no  genera  mentioned. 

Cladobatina  Bonaparte,  1845  (Cat  Met.  Mamm.  Europ.,  1845,  p.  5). 
Used  as  a  subfamily  of  the  SoricidsB,  no  genera  mentioned. 

Olisoricina  Pomel  (Arch.  Sci.  Phys.  Nat.  Bibl.  Univ.  Geneve,  vol. 
9,  p.  260,  November,  1848). 

OlisoricinBB  Murray  (Geog.  Hist.  Mamm.,  1866,  p.  319).  Under 
Pomel's  arrangement  of  the  insectivora  he  uses  Glisoricmsd  as  a  group 
name  embracing  Hylogalcj  Sorexglis,  and  Oxygomphius  (fossil). 

Tnpaiadffi  Bell.  (Todd's  Cyclop.  Anat.  Physiol.,  vol.  2,  1839,  p. 
994).     Work  not  seen. 

Tnpaiided  Mivart.,  1868  (Joum.  Anat.  Physiol.,  vol.  2,  1868,  p. 
145).    Comprising  Tupaia,  PtUocercus,  Hylo-mys. 

Tnpaina  Gray,  1825  (Thomson's  Ann.  Philos.,  vol.  26,  November, 
1825,  p.  339).  Used  as  a  probable  fifth  group  of  the  TalipidsB,  with 
the  one  genus  Tupaia. 

TnpajideB  Schlossee  (Beitr.  Palaort.  Oester.-Ungams,  vol.  6,  1887, 
pp.  91,  114).    Work  not  seen. 

Tupayea  Peters,  1863  (Abhandl.  kon.  Akad  Wissensch.  Berlin, 
1863,  p.  20).  As  a  group  name  for  Cladobates,  Ptiiocercus,  and  Hylo- 
gale  (probably  intended  for  Hylomys). 

Tnpayidea  Gill  (Arrang.  Fam.  Mamm.  Smiths.  Misc.  Coll.,  No.  230, 
p.  19,  1872).    Another  spelhng  of  TupaiidsB  Mivart. 

NAMES  THAT  HAVE  BEEN  PROPOSED  FOR  TREESHREWS  USED  IN  A 
GENERIC  SENSE,  OR  NAMES  OF  ESTABLISHED  GENERA  TO  WHICH 
TREESHREWS  HAVE  BEEN  ERRONEOUSLY  ASSIGNED. 

CUadobates. — ^A  typographical  error  for  Cladobates,  It  occurs  in 
Schinz,  Naturgeschichte  und  Abbildungen  der  Saugethiere,  1824,  p, 
87.    Included  species  javanicus,  vittatus,  tana,  ferrugineus. 

Cladobates. — ^This  term  was  first  proposed  by  Cuvier  (Dents  des 
Mammiffires,  p.  60,  pi.  17)  in  1825.  It  is  used  synonymously  with 
Screxrglis,  and  was  probably  considered  by  him  to  be  more  euphoni- 
ous or  more  descriptive  of  the  animals.  It  contained  three  species — 
fcww,  ferruginea,  javamca.     It  is  thus  seen  to  be  a  pure  synonym 
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of  Tupaia.  The  term  was  adopted  by  many  subsequent  writers  as 
the  generic  designation  of  the  treeshrews,  among  them  Lesson, 
1827;  Wagner,  1841;  Giebel,  1855;  Peters,  1864;  Zelebor,  1869; 
Fitzinger,  1870. 

Dendrogale. — ^Proposed  by  Gray  (Proc.  Zool.  Soc.  London,  1848, 
pi.  16,  p.  23)  in  1848  as  a  genus  for  the  species  Hylogalea  rmirina 
Schlegel  and  MQller.  Twelve  years  later  Gray  apparently  repudi- 
ated the  name  when  he  described  another  species  as  Tupaia  frenata. 
Until  recent  years  most  authors  did  not  consider  DendrogaU  to  be 
generically  distinct  from  Tupaia,  Fitzinger,  however,  used  it  in 
1870,  and  in  1879  it  was  employed  by  Anderson  as  a  full  genus. 
Flower  an4  Lydekker  in  1891  did  not  recognize  it,  and  Trouessart  in 
1898  gave  it  only  subgeneric  rank.  In  the  present  paper  it  is  em- 
ployed as  the  generic  term  for  a  small  but  well  defined  group  of 
small  treeshrews  which  have  gone  xmder  the  specific  names  murina, 
frenata,  and  melanura, 

Erinaceus. — Blainville  (Ostfiographie  des  Mammiffires  Insectivores, 
1839-1864,  p.  112,  pi.  6,  fig.  1)  uses  the  combination  Erinaceus 
(Olisorex)  tana.  On  page  31  he  uses  Glisorex  as  a  full  genus  in  the 
combination  Olisorexferrugineus.  Tins  is  the  third  instance  that  I 
know  of  where  treeshrews  have  been  referred  to  a  genus  that  has  not 
been  specially  set  aside  for  them.  The  others  are  Diard  and  Du- 
vaucel's  reference  of  them  to  Sorex  in  1822,  and  Ellis's  Sciurus  pub- 
lished in  Gray.  Blainville's  error  is  so  evident  that  one  wonders 
how  he  made  it. 

Oladobates. — A  typographical  error  for  Cladohates.  It  occurs  in 
Schinz,  Naturgeschichte  und  Abbildungen  der  Menschen  und  der 
Saflgethiere,  p.  54.     Included  species  ferrugineus,  javanicus. 

Olipora. — ^Tlus  was  originally  a  manuscript  name  of  Diard,  and 
was  published  by  Jentink  in  1888  (Cat.  Syst.  Mus.  Hist.  Nat.  Pays- 
Bas,  vol.  12,  Mammif&res,  p.  118).  The  species  included  in  it  are 
G.  leucogaster  ( =  Tupaia  minor?) ,  G.  rufescens  =  {Tupaia  splendidvlaf), 
and  G.  murina={Dendrogale  murina).  It  is  not  probable  Jentink 
had  any  intention  of  estabUshing  the  name  of  the  genus  or  of  the 
included  species,  rufescens  or  leucogaster.  It  is  thus  an  accidental 
synonym  of  Tupaia.  Glipora  does  not  occur  in  Palmer's  Index 
Generum  Mammalium.,  1904. 

Olirisorez. — Used  by  Scudder  (Npmenclator  Zoolgicus,  pt.  2, 
p.  131)  in  1882  probably  as  an  etymologic  improvement  over  Desma- 
rest's  Glisorex.  No  species  are  mentioned.  It  is  of  course  a  pure 
synonjrm  of  Tupaia  used  in  a  broad  sense. 

Olitorez. — This  name  was  proposed  by  Desmarest  in  a  footnote  on 
page  536  of  his  Manunalogie,  1822,  as  more  euphonious  than  Sorexglis, 
which  he  and  other  authors  seemed  to  think  was  Diard  and  Duvaucel's 
generic  designation  of  the  treeshrews.    Desmarest,  however,  does 
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not  use  the  term  in  preference  to  Tupaia.  Cflisorex  was  adopted  by 
Blamville  and  Owen. 

Olisosorex. — ^Used  by  Giebel  in  Odontographie,  1855,  page  18.  He 
probably  intended  to  copy  the  term  Glisorex  from  Owen's  Odontog- 
raphy. On  the  same  page  he  uses  the  term  Cladobates,  evidently 
thinking  it  a  different  genus  from  Glisorex  and  assigning  different 
dental  formulas  to  the  two  animals.  His  knowledge  of  Cladobates 
appears  to  be  based  upon  Horsfield's  account  and  figures  in  Zoological 
Researches  in  Java.  No  species  are  mentioned  under  Olisosorex, 
and  the  term  is  simply  a  variant  of  Cflisorex. 

Eerpestes. — ^Anderson  (Zool.  Res.  West.  Yunnan,  1879,  p.  132)  says: 
"  Diard  and  Duvaucel's  figure  [of  Sorex  glis]  in  the  Asiatic  Researches 
(Asiatic  Researches,  vol.  14,  1822,  pi.  9)  appears  to  have  been  copied 
in  a  slightly  reduced  form  into  the  Calcutta  Journal  of  Natural  His- 
tory (Cal.  Joum.  Nat.  Hist.,  vol.  2,  1842,  p.  466,  pi.  13^,  fig.  1), 
where  it  is  regarded  as  a  Eerpestes!^'  I  have  been  xmable  to  consult 
the  volume  of  the  Calcutta  Journal  referred  to.  In  his  introduction 
to  Diard  and  Duvaucel's  account  Major  General  Hardwicke  says: 
"It  bears  most  resemblance  I  think  to  the  genus  Viverra,  particularly 
to  V.  7chneumon,^' 

Hylogale. — Proposed  by  Temminck  (Monographies  de  Mammalogie, 
p.  xix)  in  1827  as  a  substitute  for  Tupaia,  which  being  derived 
from  the  native  name  tupai  he  considered  a  "nom  tris-videuxJ' 
He  further  remarks,  ''Ce  changement  est  dans  VintirH  de  la  science; 
U  sera  sans  doute  adoptiJ*  According  to  Temminck  the  genus  con- 
tained three  species,  which,  however,  are  not  mentioned  by  name. 
The  term  as  originally  written  by  Temminck  never  seems  to  have 
been  adopted  by  other  authors. 

Eylogalea. — ^An  emendation  of  Hylogale  Temminck,  used  by  Schlegel 
and  Muller  (Verb.  Nat.  Gesch.  Nederl.  Overs,  Bezitt,  1839-44, 
p.  159)  as  the  proper  designation  of  the  treeshrews.  It  is  a  pure 
synonym  of  Tupaia,  but  included  two  species  which  were  unknown 
to  Raffles.  The  forms  included  by  Schlegel  and  Mtiller  are  tana, 
ferruginea,  javanica,  and  murin/i,  the  last  since  made  the  type  of  the 
genus  Dendrogaie  Gray.  Aside  from  Schlegel  and  Milller  the  name 
does  not  seem  to  appear  in  the  Uterature.  In  subsequent  publica- 
tions Schlegel  adopts  the  term  Tupaja. 

PtUocercns. — ^Proposed  by  Gray  (Proc.  Zool.  Soc.  London,  1848, 
p.  23)  for  the  very  curious  animal  since  then  known  as  Ptilocercus 
lovni.  So  far  as  I  am  aware  no  other  term  has  ever  been  proposed 
for  Ptnlocercus,  neither  has  the  animal  ever  been  placed  in  any  other 
established  genus. 

Ptilocems. — ^A  misspelling  of  PtiLocercus  foimd  in  Wallace's  Geo- 
graphical Distribution  of  Animals,  1876,  vol.  1,  p.  337;  vol.  2,  p.  187; 
and  in  Island  Life,  1881,  p.  345,  and  in  Brehm's  Thierleb^^  1864, 
YoL  1|  p.  664. 
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Sciuros. — ^Used  in  the  manuscript  of  W.  Ellis,  1780,  on  the  third 
voyage  of  Captain  Cook.  Drawing  and  manuscript  in  the  library  of 
the  British  Museum,  Natural  History.  This  manuscript  name  was 
published  as  Sdurua  disaimUis  in  1860,  in  the  Annals  and  Magazine 
of  Natural  History,  third  series,  vol.  5,  p.  71,  in  an  article  by  Gray. 

Sorez. — ^Employed  by  Diard  in  the  account  of  the  first  described 
treeshrew,  Sorex  glis,  in  the  Asiatic  Journal  and  Monthly  Register, 
vol.  10,  November,  1820,  p.  478,  also  used  again  by  Diard  and 
Duvaucel.  (Asiat.  Res.,  vol.  14,  1822,  p.  472,  pi.  9.  This  volume 
was  received  in  London,  at  the  Geological  Society,  January  10,  1823, 
and  hence  was  probably  published  in  the  third  quarter  of  1822. 
Personal  communication  from  C.  D.  Sherbom.)  A  careful  examina- 
tion of  these  works  shows  that  glis  was  described  as  a  new  species  of 
the  genus  Sorex.  It  was  not  anyone's  intention  to  make  a  new  genus 
called  Sorexglisj  as  certain  writers  have  thought.  Palmer  in  North 
American  Faima,  No.  23,  page  636,  is  of  the  same  opinion  that  Sorex 
glis  was  used  as  a  genus  and  a  species,  and  not  as  a  single  name, 
and  so  was  Horsfield.^  Desmarest,  however,  considered  it  as  a 
generic  term  and  published  it  as  such,  Sorexglis,  and  also  emended  it 
to  Olisorex,  which  was  still  further  emended  by  Scudder  Olirisorex  and 
by  Giebel  as  Qlisosorex, 

Sorexglis. — First  used  by  Geoffroy  and  Cuvier  (Hist.  Nat.  Mamm., 
vol.  3,  Kv,  36,  December,  1821,  p.  1)  as  a  compoimd  word  Sorex-Olis 
as  a  generic  designation  of  treeshrews.  No  citation  of  either  Raffles 
or  Diard  is  given,  but  both  are  mentioned,  and  the  name  is  evidently 
taken  from  the  latter's  Sorex  glis.  They  discuss  the  inappropriate- 
ness  of  using  barbarous  names  like  Twpaia,  It  is  interesting  to  note 
that  Twpaia  appeared  in  May  and  Sorexglis  in  December  of  the  same 
year,  1821.  Geoffroy  and  Cuvier  included  in  their  genus  the  species 
now  known  as  javanica  and  ferruginea. 

Desmarest  was  next  to  use  the  term,  in  his  Mammalogie,  in  1822, 
in  a  footnote  only,  preferring  in  the  text  to  use  the  term  Tupaia. 

Sorex-glis  is  also  mentioned  by  Cuvier  in  Dents  des  Mammif dres  in 
1825,  although  Cladolates  is  adopted  as  the  generic  term. 

Tapaia. — ^An  accidental  renaming  of  Twpaia  by  J.  E.  Gray  (Ann. 
Mag.  Nat.  Hist.,  ser.  3,  vol.  6,  1860,  p.  71).  The  speUing  occurs  as 
Tapaia  in  the  title,  in  the  body  of  the  article,  and  in  the  index. 
Tupaia  does  not  appear  in  Gray's  article,  or  elsewhere  in  the  volume. 

Tupaia. — ^The  earliest  generic  name  for  the  treeshrews  as  such  pro- 
posed by  Raffles  in  May,  1821  (Trans.  Linn.  Soc.  London,  vol.  13, 
1822,  p.  256,  May,  1821^.  It  contained  two  species,  ^^rru^nea  and 
tana.  In  the  present  paper  taria  is  made  the  tjrpe  of  a  new  genus. 
Tupaia  is  the  name  adopted  by  most  authors,  although  it  was  rejected 

1  Catalogue  of  the  MftniTiiftHa  In  the  Museum  of  the  Hon.  East-India  Company,  1861,  p.  ISO. 
•See  HonaeLd,  Zool.  Res.  Java,  1824,  p.  2  of  .text  of  Tapinu  malayaniw, 
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bj  some  because  of  its  barbarous  origin  from  tupai  the  Malay  word 
for  any  squirrel-like  animal,  in  favor  of  Hyhgaie  or  Hyhgaiea,  and 
Cladobaiea. 

Tupaia  is  often  written  Tupaja  by  German  and  Dutch  authors,  and 
occurs  as  Tupm/a  in  Geoflfroy  and  Cuvier.* 

Vrogale. — ^Proposed  by  Meams  (Proc.  U.  S.  Nat.  Mus.,  vol.  28,  May 
13, 1906,  p.  436)  for  the  very  peculiar  treeshrew  from  Mindanao,  Phihp- 
pines.  TTie  type  is  U.  cylindrura  Meams,  which  in  the  present  paper 
is  considered  a  sjmonym  of  Tupwia  everetd  Thomas.  It  is  one  of  the 
most  characteristic  of  all  the  genera  of  the  Tupaiid®  excepting 
PtQocercua. 

XBT  TO  OENBBA  BA0BD  ON  EXTERNAL  CHABACTER8. 

Tul  naked  for  its  baaal  portions,  'with  a  distichous  tuft  of  hairs  at  end. 

Ftilogebcina,  Ptilocercus,  p.  159. 
Tul  haired  throughout  its  whole  extent,  without  a  distinct  naked  basal  portion. 

TUPAHNJB. 

Tail  rounded  and  close  haired  for  its  whole  extent. 
Hind  foot  about  30  mm.;  snout  not  unusually  long  and  slender,  head  usually 

con^icuously  marked DendrogaUf  p.  126. 

Hind  foot  about  50  mm.;  snout  long  and  slender,  head  without  conspicuous 

markings UrogcUe,  p.  154. 

Tul  clothed  with  longer  hairs,  squirrel-like  in  character. 
Snout  long  and  slender,  with  a  naked  area  on  top  of  nose  encroaching  backward 

in  middle  line  into  haired  area Tana,  p.  134. 

Snout  not  unusually  long  and  slender,  with  naked  area  on  top  of  nose  not  en- 
croaching on  haired  area,  but  cut  straight  across. 
Lowerlobe  of  ear  presenting  a  surface  greater  than  upper  half  of  ear,  inner  side 
of  ear  fairly  well  haired,  reticulations  on  naked  area  of  nose  coarser. 

Anathanat  p.  120. 
Lower  lobe  of  ear  presendng  a  smaller  sur^e  than  upper  portion  of  ear,  inner 
siie  of  ear  scantly  haired,  reticulations  on  naked  area  of  nose  finer. 

Tupaia,  p.  30. 

XET  TO  GENERA  BASED  ON   CRANIAL  CHARACTERS. 

SnpEBorbital  foramen  absent,  temporal  fossa  about  equal  to  orbit  in  size, 

Ptilocbrcin^,  Ptilocercus,  p.  159. 
Sq>rBorbital  foramen  present,  temporal  fossa  conspicuously  smaUer  than  orbit, 

TUPAIINiB. 

Fenestra  in  zygoma  small  and  inconspicuous. 
Rostrum  much  elongated;  distance  from  lachrymal  notch  to  end  of  premaxilla 

about  equal  to  distance  from  notch  to  occipital  condyles UrogaUy  p.  154. 

Rostrum  not  conspicuously  elongated;  distance  from  lachrymal  notch  to  end  of 
premaxilla  much  less  than  distance  from  notch  to  occipital  condyles. 
Distance  from  lachrymal  notch  to  end  of  premaxilla  equal  to  distance  from 

notch  to  auditory  meatus;  rostrum  slender DendrogaUy  p.  126. 

Distance  from  lachrymal  notch  to  end  of  premaxilla  equal  to  distance  from 
notch  to  outer  pterygoid  plate;  rostrum  heavy AfuUhana,p,  120. 

>  Hist.  Nat.  IfamixL,  toL  3,  liy,  35,  Deoember,  1821,  p.  1. 
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Fenestra  in  zygoma,  conspicuous,  elongated,  oval  in  shape. 

Rostrum  long  and  slender;  premaxillse  elongated;  distance  from  lachrymal  notdi 
to  end  of  premaxilla  equal  to  distance  from  notch  to  condyles. . .  Tana,  p.  134. 

Rostrum  not  conspicuously  elongated  and  slender,  nor  premaxUlfiB  unusually 
lengthened;  distance  from  lachrymal  notch  to  end  of  premaxilla  equal  to  dis- 
tance from  notch  to  auditory  meatus Tupaia,  p.  30. 

KBT  TO   GBNBRA  BASED  ON   DENTAL  CHARACTERS. 

Upper  molars  without  mesostyle;  upper  canine  (third  tooth  in  upper  jaw)  with  2  roots 
and  premolariform  in  shape;  tj  about  twice  as  large  as  ii;  middle  lower  premolar 

smallest  of  lower  premolar  series PTilocbrcin^,  PtUocercuSf  p.  159. 

Upper  molars  with  distinct  mesostyle;  upper  canine  (third  tooth  in  upper  jaw)  usually 
with  a  single  root,  small  but  somewhat  caniniform,  t|  and  i,  almost  subequal;  first 

lower  premolar  smallest  of  lower  premolar  series TuPAiiNiB. 

i^much  larger  than  t^and  caniniform Urogale,  p.  154. 

i^  slightly  smaller  than  t^,  not  caniniform. 
Hypocones  on  upper  molars  much  reduced;  not  present  as  distinct  cusps;  lower 

canines  and  premolars  more  trenchant DendrogaUy  p.  126. 

Hypocones  on  upper  molars  not  conspicuously  reduced;  present  as  more  or  less 
evident  cusps;  lower  canines  and  premolars  less  trenchant. 
Hypocones  very  strongly  developed,  and  pm^  distinctly  wider  than  long,  and 

C|  not  noticeably  higher  than  adjacent  i,  and  pm^ Anathana,  p.  120. 

Hypocones  moderately  developed;  pm*  not  conq)icuously  wider  than  long;  Ci 
standing  noticeably  higher  than  adjacent  tg  and  pm^. 

Lower  canine  nearer  t,  than  to  pTn, Taruiy  p.  134. 

Lower  canine  equally  spaced  between  i,  and  pm, Tupaia,  p.  30. 

DESCRIPTIONS  OF  GENERA  AND  SPECIES. 
Genus  TUPAIA  Raffles. 

1820.  8orex  Diabd,  Asiat.  Joum.  Monthly  Register,  vol.  10,  p.  478,  Novomber, 
1820.    Not  of  Linnaeus  1758. 

1821.  Tupaia  Raffles,  Trans.  Linn.  Soc.  London,  vol.  13,  1822,  p.  256,  May, 
1821. 

1821.  8ortx-glis  Gboffbot  and  Cuvibr,  Hist.  Nat.  Manun.,  vol.  3,  liv.  35,  p.  1, 
December,  1821,  perhaps  early  in  1822. 

1822.  OlUorex  Dbsmarest,  Mammalogie,  footnote,  p.  536,  1822. 
1825.  Cladobates  Cuvier,  Dents  des  Mammif^res,  p.  60,  pi.  17,  1825. 
1827.  Hylogale  Tbhminck,  Monogr.  Mamm.,  p.  xix,  1827. 

1840.  ErinaceuBf   Blainville,   Ost^.  Mamm.   Insect.,  p.   112,  pi.   6,  ^.  1. 
1843.  Hylogalea  Sghlbobl  and  MtJiXER,  Verh.   Nat.  Gesch.  Nederl.  Overz. 

Bezitt.,  p.  159. 
1855.  Glisosorex  Giebel,  Odontographie,  p.  18,  1855. 

1860.  Sciurus  Ellis,  in  Gray,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  1860,  vol.  6,  p.  71. 
1860.  Tapaia  (sic)  Gray.  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  5,  1860,  p.  71. 
1882.  Olirisorex  Scuddbr,  Nomenclator  Zool.,  pt.  2,  p.  131,  1882.     ' 
1888.  G/ipom  Jentink,  Cat.  Syst.  Mus.  Hist.  Nat.  Pays-Bas,  vol.  12,  Mammifkes, 

p.  118.    Publication  of  manuscript  name  of  Diard. 

Type. — Tupaia  ferruginea  Raffles.  Two  species  were  included  in 
the  genus  by  Raffles — T.  ferruginea  and  T.  tana.  The  latter  is  taken 
as  the  type  of  the  new  genus  Tana,  page  134,  and  T.  ferruginea  is 
selected  the  type  of  the  genus  Tupaia. 
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DiagTiostie  characters, — ^The  most  generalized  member  of  the  family 
Tupaiidse,  mainly  characterized  by  the  absence  of  the  specializations 
of  the  other  members,  such  as  rostrum  not  excessively  elongated,  tail 
not  tufted  nor  close-haired,  teeth  without  unusual  development  of 
hypocones  or  other  pecuHarities,  head  without  conspicuous  markings. 

External  characters. — ^The  external  form  of  Tupaia  is  exceedingly 
squirrel-like.     The  natives  make  no  distinction  in  name  between  tu- 
paias  and  squirrels,  calling  both  tupai.    Collectors  observe  it  is  some- 
times impossible  to  say  whether  a  squirrel  or  tupaia  has  been  shot  imtil 
the  specimen  is  picked  up.     Even  experienced  workers  in  museums 
now  and  then  confuse  a  tupai  skin  with  a  squirrel  skin.     Aside  from 
the  shrew-like  snout  of   Tupaia,  a  character  which  is  not  usually 
obvious  in  the  average  skin,  the  genus  is  quickly  distinguished  from 
Sciuras  by  the  absence  of  the  long  black  whiskers  or  vibriss®.     From 
the  other  members  of  the  family  Tupaia  is  distmguished  by  its  rela- 
tively small  ears,  finely 
reticulated  naked  area 
of  nose,  not  encroach- 
ing on  haired   area  of 
nose,   well-haired   tail, 
lack  of  face  markings. 
A    more    or   less   dis- 
tinctly defined  oblique 
shoulder  stripe  present. 
Mammae  vary  from  one 
to  three  pairs.    For  the 
number   and   arrange-  ^ 

-        V  f        X         J  J^'°'  2.— DlAOBAM  ILLUSTRATINO   THE   BHXNABIUU  (1)  IN  THI  0»- 

ment    of    tne    footpads        nxba  Tana  and  Ubooalb  and  (2)  in  the  OEKBRA  TVFAIA, 

see  fiff  3  na^e  32.  anathana,  and  dendboqale.   about  natvbal  size. 

Cranial  characters. — Rostnmi  moderately  short  and  heavy;  dis- 
tance from  the  lachrymal  notch  to  end  of  premaxilla  is  about  equal 
to  the  distance  from  the  notch  to  the  region  of  the  external  auditory 
meatus;  in  some  species  the  posterior  leg  of  the  dividers  falling  behind 
the  opening,  and  in  others  in  front  of  it.  In  the  group  containing  the 
species  Tupaia  minor  and  gracilis,  the  rostrum  is  particularly  short 
and  stubby  and  the  posterior  leg  of  the  dividers  reaches  to  about  the 
end  of  the  pterygoid  processes.  In  the  species  T  chrysogaster  the 
rostnmi  is  very  slender,  but  not  so  much  elongated,  and  the  skull  as  a 
whole  strongly  suggests  that  of  the  genus  Tana,  The  width  of  the 
braincase  usually  approximately  equals  the  length  of  maxillary  tooth- 
row,  or  exceeds  it  a  trifle  in  most  species;  in  some  of  the  smaller  mem- 
bers of  the  genus  it  exceeds  it  by  as  much  as  3  or  4  mm.  Fenestra  in 
zygoma,  large  and  conspicuous,  elongated  oval  in  shape;  a  distinct 
supraorbital  foramen  present;  temporal  fossa  distinctly  smaller  than 
orbit.     (Fig.  4,  page  33.) 
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Dental  characters. — ^The  teeth  of  Tupaia  are  the  most  generalized  of 
any  genus  in  the  family.  The  two  pairs  of  upper  incisors  are  usually 
subequal,  although  the  first  is  nearly  always  a  little  the  larger.  In 
certain  species  T,  nicoharica,  T,  javavica,  T,  minoTy  T.  gracUiSj  how- 
ever, there  is  a  marked  difference  in  size,  but  it  is  always  the  first  pair 
which  is  the  larger  of  the  two.  This  difference  in  size  is  fairly  useful 
as  a  group  character,  but  can  not  be  relied  upon  as  a  hard  and  fast 
one,  as  specimens  showing  intermediate  degrees  of  development  are 
found.    There  are  three  pairs  of  lower  incisors,  all  well  developed 


p. 


i.<p. 


then. 


Fig.  3.— Palmar  sxtbface  of  hight  fobetoot  and  flantab  sxtbfaci  or  . 

BIQHT  HnfDFOOT  OF  TUPAIA  QLIS  FBBBUQIXBA.     CaT.  NO.  124319,  U.  S.  N.  M., 

81NOAPOBE.  Enlarged  ABOUT  TWICE.  Afteb  Obeoobt,  Bullstxn  Ambbi- 
CAN  Museum  of  Natubal  Histobt,  vol.  27, 1910,  p.  270.  Hy.  thn,  htpo- 
THENAB  pad;  L  d^  i.  d>,  i.dS  i.  d*,  first,  second,  thibd  and  rouBTH 
dvtebdioital  pads;  prz,  e,  fbozimal  external  pad;  prx.  in,  pbozdcal 

INTEBNAL  PAD;  then,  THENAB  PAD. 

and  functional,  but  the  third  pair  is  much  smaller  than  the  others; 
the  second  pair  is  somewhat  larger  than  the  first  pair.  In  some  cases 
the  third  pair  is  relatively  more  reduced  in  size  than  in  others,  and  in 
these  cases  the  tooth  is  barely  functional.  This  is  particularly  so  in 
those  species  which  have  the  greatest  development  of  the  central  upper 
incisors  and  is  also  correlated  with  a  greater  development  of  the  lower 
canine.  In  this  connection  it  is  interesting  to  note  that  in  the  genus 
Urogale  where  the  third  lower  incisors  are  quite  rudimentary  we  find 
a  very  imusual  development  of  the  lower  canine,  and  of  the  second 


Digitized  by  VjOOQIC 


.1076. 


TRBE8HREW8:  FAMILY  TUPAIIDJB-^LYON, 


33 


pair  of  upper  incisors  and  not  of  the  first  pair^  as  seems  to  be  the 
tendency  in  the  genus  Tupaia,  The  upper  canine  in  Tnpaia  is 
moderately  well  developed, 
and  usually  with  only  one 
rooty  except  in  certain  anom- 
alous cases.  Its  crown 
always  projects  distinctly 
beyond  the  level  of  the  ad- 
jacent premolar.  The  lower 
canine  is  relatively  better 
developed  than  the  upper 
and  idways  projects  con- 
spicuously above  the  levels 
of  the  adjacent  premolar  and 
incisor.  In  the  group  of 
species  with  the  enlarged 
central  incisors  and  reduced 
third  lower  incisor,  the  lower 
canine  is  relatively  very 
much  enlaiged  and  stands 
very  high  above  the  man- 
dibular toothrow.    At  first 


H 


FIO.  i.—TVTAlX  QLIB  rSSBUQINSAy  X  h  CAT.  HO.  114548. 

U.S.N.M.    TiPANUU  Bat,  Sumatba. 

sight  this  development  of  the  lower  ca- 
nine appears  to  be  a  valuable  group  char- 
acter, but  one  encounters  specimens  or 
/\  (k  species  where  it   is  quite  impossible   to 

w  /J         decide  whether  the  lower  canine  is  of  the 

enormously  developed  type  or  not.  Its 
greatest  absolute  and  relative  develop- 
ment occurs  in  Tupaia  nicoharica.  In 
the  case  of  T.  cuyonis  it  is  difficult  to  say 
whether  the  canine  is  unduly  enlarged. 
There  are  three  pairs  each  of  upper  and 
lower  premolars.  The  first  of  each  are 
small  and  almost  fimctionless;  the  others 
increase  in  size  and.complexity  from  be- 
fore backward.  The  last  deciduous  pre- 
molars have  the  same  form  as  the  typical 
molars.  Upper  and  lower  molars,  three 
pairs  of  each;  the  first  and  second  upper  molars  with  the  hypocones 
always  present,  but  rather  poorly  developed.  See  fig.  5  above. 
80459'— ProcN.M.yol.45— 13 3 
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A  cecum  about  10  mm.  long  is  probably  one  of  the  generic  char- 
acters.    (See  p.  14.) 

Oeographic  distribution. — ^The  genus  Tupaia  has  a  wider  distribution 
than  any  of  the  other  genera  of  the  family,  ranging  on  the  west  from 
northeastern  India,  Burma,  and  Nicobar  Islands  eastward  to  members 
of  the  Philippine  Islands  which  geographically  are  extensions  of  Borneo ; 
on  the  north  from  central  China  south  to  Sumatra,  including  islands 
on  the  southwest  coast,  Java,  and  Borneo.  It  does  not  occur  on 
Celebes,  nor  islands  to  the  east  of  Java,  with  the  possible  exception  of 
Bah,  whose  faima  is  not  well  known. 

Nurnber  of  forms. — Tupaia,  the  most  generalized  member  of  the 
family  contains  the  largest  number  of  specific  and  subspecific  forms, 
48  named  forms  being  recognized  in  this  revision.  As  a  matter  of 
convenience,  the  genus  may  be  divided  into  four  fairly  well-marked 
sections  and  each  of  these  into  secondary  groups  and  subgroups.  I  feel 
sure,  however,  that  the  divisions  are  not  natural  ones,  and  it  is  quite 
possible  in  most  cases  to  start  with  any  given  subdivision  and  by 
means  of  diverging  forms  pass  into  or  at  least  toward  some  other  sub- 
division. The  most  strikingly  differentiated  of  the  forms  are  Tupaia 
nicoharica  and  T  picta.  The  sections,  groups,  and  subgroups,  into 
which  the  genus  may  be  divided  are: 

I.  Members  with  the  tail  longer  than  head  and  body,  central  upper 
incisors  large  in  comparison  with  lateral  pair,  lower  canines  well 
developed,  and  third  lower  incisor  reduced  in  size,  general  shape  of 
skull  normal.    Contains  two  groups. 

1 .  Nicoharica  group.  Size  large,  general  color  brown,  black  area  on 
lower  back;  mammae,  1-1  =  2. 

Tupaia  nicobarica  nicobarica,  Great  Nicobar  Island,  page  103. 
Tupaia  nicobarica  surda,  Little  Nicobar  Island,  pi.  3,  fig.  1 ;  pi.  10, 
fig.  7,  page  104. 

2.  Ja/oanica  group,  size  small,  general  color  olivaceous  above  and 
dark  below;  mammsB  2-2  —  4. 

Tupaia  javamoa,  Sumatra,  Nias  Island,  Java,  pi.  3,  fig.  2;  pi.  10, 
fig.  1,  page  106. 
II.  Members  also  with  the  tail  longer  than  head  and  body,  and 
largely  developed  central  upper  incisors  and  lower  canines,  but  ros- 
trum of  skull  very  short  and  stubby  and  brain  case  relatively  inflated, 
the  general  shape  of  the  skull  being  quite  atypical.  General  colora- 
tion olivaceous  above,  light  below,  mammae,  2-2  =  4.  Contains  only 
one  group. 

1.  Minor  group.    Characters  as  above. 
Tupaia  minor  minor,  Borneo,  pi.  3,  fig.  3;  pi.  10,  fig.  3,  page  110. 
Tupaia  minor  malaccana,  Siunatra,  southern  Malay  Peninsula, 

and  Linga  Island,  pi.  10,  fig.  4,  page  114. 
Tupaia  minor  sincipis,  Sinkep  Island,  page  115. 
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in.  Members  combining  the  characters  of  Section  11  with  those 
of  the  next  or  typical  section.  The  tail  is  long,  the  skull  has  a  short 
siabby  rostrum  and  inflated  brain  case,  like  that  of  Section  11,  but  the 
teeth  do  not  have  unusually  developed  central  upper  incisors  and 
lower  canines.  General  coloration  olivaceous  above,  light  below. 
Number  of  mammse  unknown.  Contains  but  one  group. 
1.  Gracilis  group.    Characters  as  above. 

Tvpaia  gracilis  gracilis,  Borneo,  page  117. 

Tupaia  gracilis  inflata,  Banka  Billiton,  pi.  10,  fig.  2,  page  118. 

Tapaia  gracilis  edarata,  Karimata  Island,  page  118. 
IV.  This  section  contains  the  great  majority  of  the  members  of  the 
genus,  the  tail  is  not  unusually  elongated,  the  skull  has  the  typical 
form  as  in  Section  I,  but  the  teeth  do  not  show  the  peculiarity  of 
enlarged  central  upper  incisors  and  lower  canines.  Size  large  or 
medium,  never  small.  Coloration  various.  MammsB,  1-3  pairs. 
Contains  eight  fairly  well-defined  groups. 

1.  CMnensis  group.  Color  generally  grayish  or  olivaceous,  with- 
out characteristic  marks  or  bright  colors;  mammae,  3-3  » 6. 

Tapaia  chinensis,  Southern  China,  Siam,  pi.  8,  fig.  1,  page  63. 
Tapaia  concolor,  Anam,  page  68. 
Tapaia  modesta,  Hainan,  page  69. 
Tapaia  dissimilis,  Pulo  Condore,  pi.  1,  page  67. 
Tapaia  belangeri,  Northern  Malay  Peninsula  and  southern  Burma, 
pi.  8,  fig.  2,  page  59. 

2.  MSUendarffi  group.  Greneral  coloration  grayish  or  ochraceous 
without  charalbteristic  marks  or  bright  colors,  teeth  approaching  those 
of  the  javanica  group,  section  I;  mammse,  2-2 -» 4. 

Tnpaia  cayonis,  Cuyo  Island,  Philippines,  pi.  9,  fig.  1,  page  82. 
Tapaia  mniendorffi,  Culion  Island,  Philippines,  page  81. 
Tapaia  palawanensis,  Palawan  Island,  Philippines,  page  78. 

3.  Ferruginea  or  Glis  group.  General  coloration  dark  ferruginous, 
tail  various  but  never  clear  below  except  in  T.  demisaa;  manmisB, 
2-2=4.  For  convenience  this  group  may  be  divided  into  2  sub- 
groups, the  extremes  of  which  are  cUflferent  enough,  but  the  2  sub- 
groups practically  meige  into  one  another. 

e.  Ferruginea  sul^oup,  tjrpically  ferruginous: 

Tapaia  glis  ferroginea,  Sumatra,  southern  Malay  Peninsula, 

pi.  3,  fig.  4;  pi.  8  fig.  6,  page  41. 
Tapaia  glis  glis,  Penang  Island,  pi.  8,  fig.  8,  page  45. 
Tapaia  glis  batamana,  Batam  Island,  pi.  8,  fig.  9,  page  46. 
Tapaia  glis  sordida,  Tioman  Island,  pi.  9,  fig.  8,  page  48. 
Tapaia  glis  pemangilis,  Pemangil  Island,  page  48. 
Tapaia  glis  palonis,  Aor  Island,  page  47. 
Tapaia  pheaara,  Sinkep  Island,  pi.  9,  fig.  7,  page  49. 
Tapaia  tephrora,  Batu  Islands,  pi.  8,  fig.  7,  page  60. 
Tapaia  demissa,  Sumatra,  page  68. 
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h.   WiOcinsoni  subgroup,  approaching  bdangeri  of  the  chinensis 

group: 
Tupaia  lacemata  wilkintcai,  middle  portion  of  Malay  Penin- 

sula,  pi.  8,  fig.  3,  page  52. 
Tupaia  lacemata  lacemata,  Lankawi  and  Terutau  Islands,  pi. 

8,  fig.  5,  page  63. 
Tupaia  lacemata  raviana,  Butang  Islands,  pi.  8,  fig.  4,  page  54. 
Tupaia  lacemata  obscura,  Great  Redang  Island,  page  55. 
Tupaia  lacemata  longicauda,  Perhentian  Island,  page  56. 

4.  Splendidula  group.  Color  various,  usually  solid,  varying  from 
seal  brown  to  bright  ferruginous.  Color  of  underside  of  tail  always 
clear  along  the  central  line  at  least;  manmiflB,  2-2 « 4. 

Tupaia  splendidula,  Borneo,  pi.  10,  fig.  11,  page  83. 

Tupaia  natunse,  Bunguran,  Natuna  Islands,  pi.  10,  fig.  12,  page  85. 

Tupaia  lucida,.Pulo  Laut,  Natuna  Islands,  page  86. 

Tupaia  chrysomalla,  Siantan,  Anamba  Islands,  pi.  10,  fig.  10, 

page  88. 
Tupaia  riabus,   Riabu,  Anamba  Islands,  page  88. 
Tupaia  anambse,  Jimaja,  Anamba  Islands,  page  89. 
Tupaia  carimatseS  Karunata  Island,  pi.  10,  fig.  6,  page  98. 
Tupaia  castauea^  Bintang  Island,  pi.  10,  fig.  9,  page  90. 
Tupaia  siacaS  Sumatra,  pi.  10,  fig.  8,  page  91. 

5.  Discolor  group.  Underparts  rather  brightly  colored,  anterior 
portion  of  upper  parts  ferruginous,  posterior  olivaceous;  mammas, 
3-3  =  6. 

Tupaia  discolor,  Banka  Island,  pi.  9,  fig.  4,  page  73. 

Tupaia  lougipes  longipes,  northern  Borneo,  page  76. 

Tupaia  lougipes  salatana,  southern  Borneo,  pi.  9,  fig.  5,  page  77. 

6.  Hypochrysa  group.  Underparts  very  brightly  colored,  upper 
parts  darkly  olivaceous  or  brownish;  manunaB,  1-1=2. 

Tupaia  hypochrysa,  Java,  pi.  9,  fig.  6,  page  70. 

Tupaia  chrysogaster,  Pagi  and  Nias  Islands,  pi.  9,  fig.  9,  page  71. 

7.  Montana  group.  Entire  animal  a  grizzled  dark  brownish,  often 
with  a  well-marked  black  area  on  back;  mamm»,  2-2  =  4. 

Tupaia  moutaua  moutana,  Mount  Dulit,  Borneo,  pi.  9,  fig.  2, 

page  94. 
Tupaia  moutaua  baluensis.  Mount  Kina  Balu,  Borneo,  page  95. 

8.  Picta  group.  Back  with  a  narrow  dorsal  stripe;  mammae, 
2-2  =  4. 

Tupaia  picta,  Borneo,  pi.  9,  fig.  3,  page  96. 
Remarks, — Tupaia  is  the  most  generalized  member  of  the  Tupaiidse 
and,  as  would  be  expected,  shows  the  largest  number  of  distinct  forms 
and  the  widest  geographic  distribution.  It  is  easy  to  see  how  the 
other  members  of  the  family  with  the  exception  of  PtHocercus  have 
been  derived  by  relatively  slight  modifications  from  Ikipaia, 

1  Suggests  the  montana  group.  *  Clooer  to  the  fMruginea  group  than  the  othen. 
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KEY  TO  THB  8PSGIBS  AND  SUBSPECIES  OF  TUPAIA. 

Tdjl  distinctly  longer  than  head  and  body,  lower  canine  (except  m  T.  gracilis)  twice 
the  l»[igth  of  the  incisor  in  front  of  it,  and  central  upper  incisors  (except  T. 
gracilis)  very  conspiciously  larger  than  lateral  pair. 
Size  large,  hetul  and  body  180-200  mm.,  much  black  on  lower  back. .  T.  nicobarica. 
Shoulders  and  neck  bright  grizzled  ochraceous. 

Great  Nicobar,  T,  n.  Tiico&onca,  p.  103. 
Shoulders  and  neck  dull  grizzled  ochraceous... Little  Nicobar,  T.  n.  surday  p.  104. 
Size  small,  head  and  body,  140-150  mm.,  general  color  uniformly  grizzled  olivaceous. 
Skull  with  rostrum  of  normal  shape,  not  stubby,  distance  between  the  two  lachry- 
mal notches  equals  distance  from  that  notch  to  space  between  first  and 
second  upper  indson,  under  parts  rather  dark  and  grizzled. 

Sumatra,  Nias,  Java,  T.  javanica,  p.  106. 

Skull  with  a  short  stubby  rostrum,  distance  between  the  two  lachrymal  notches 

equals  distance  from  that  notch  to  front  of  first  upper  incisor,  under  parts 

iKnially  clear  whitish  or  bu£fy. 

Hind  foot  30-35  mm.,  central  upper  incisors  and  lower  canines  well  developed, 

grizzling  of  upper  parts,  not  unusually  fine T.  mmor^  p.  109. 

Tail  not  conspicuously  darker  than  general  coloration  of  upper  parts. 

Sumatra,  Linga,  Malay  Peninsula,  T.  m.  raalacama,  p.  114. 
Tail  conspicuously  darker  than  general  coloration  of  upper  parts. 
Rump  not  distinctly  russet  in  contrast  with  upper  {Murts. 

Borneo,  T.  m.  minora  p.  110. 
Rump  distinctly  russet  in  contrast  with  upper  parts. 

Sinkep,  T.  m.  nndpia,  p.  115. 
Hind  foot  37-43  mm.,  central  upper  incisors  and  lower  canine  not  unusually 

developed,  grizzling  of  upper  parts  very  fine T.  gracilis,  p.  116. 

Hind  foot  40  mm.  or  over,  buUse  smaller Borneo,  T.  g.  gracilis ,  p.  117. 

Hind  foot  not  over  40  mm.,  bullse  larger. 
Upper  parts  and  legs  grizzled  olivaceous  brownish. 

Billiton,  Banka,  T.  g,  ivflata,  p.  118. 
Upper  parts  and  legs  grizzled  ochraceous  brownish. 

Karimata,  T.  g,  edarata,  p.  118. 
Tail  usually  distinctly  shorter  than  head  and  body,  occasionally  approximately  equal 
to  or  slightly  longer  than  head  and  body,  but  in  that  case,  lower  back  without  a 
large  black  area;  central  upper  incisors  not  conspicously  larger  than  lateral  pair, 
and  lower  canine  not  unusually  developed,  less  than  twice  the  length  of  the 
incisor  in  front  of  it. 

Middle  of  back  with  a  conspicuous  narrow  black  stripe Borneo,  T.  picta,  p.  96. 

Middle  of  back  without  a  conspicuous  narrow  black  stripe. 
Tail  not  uniformly  above  and  below  grizzled  blackish  and  grayish  or  blackish  and 
ochraceous,  if  grizzled  on  upper  surface,  always  showing  a  clear  ungrizzled 
reddish  ochraceous  area  on  either  side  of  central  line,  when  viewed  from 
below. 
Tail  uniformly  above  and  below,  dull  cream  color.  .Sumatra,  T.  demissa,  p.  58. 
Tail  various,  uniformly  tawny  above  and  below,  or  coarsely  grizzled  with 
blackish  above,  and  tawny  or  ochraceous  below,  never  cream  color. 
General  color  of  upper  parts  between  seal  and  walnut  brown. 

Borneo,  T.  splendidula,  p.  83. 
General  color  of  upper  parts  varying  from  dark  hazel  or  chestnut  to  bright 
tawny  or  ochraceous  w^  or  without  distinct  grizzling. 
Upper  parts  with  a  fine  diffused  grizzling  of  blackish  and  ochraceous  with 
a  tendency  toward  a  dark  patch  on  back. 

Karimata  Island,  T.  carimatse,  p.  98. 
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Upper  parts  without  fine  difihised  grizzling,  grizzling  absent  or  else  coarse, 
and  without  tendency  to  dark  patch  on  back. 
General  coloration  of  head,  body,  and  tail  tawny. 

Tawny,  li^t  and  bright Laut,  Natuna  Islands,  T.  luciday  p.  86. 

Tawny,  dull  and  darker Riabu,  Anamba  Islands,  T.  riahus,  p.  88. 

General  coloration  of  head  and  body  a  mixture  of  dark  ferruginous  and 
blackish. 

Under  parts  ochraceous Bintang  Island,  T.  castanea,  p.  90. 

Under  parts  li^t  or  dark  buffy,  sometimes  grizzled. 
Under  parts  bright  buffy  without  grizzling.. Sumatra,  T.  siaca,  p.  91. 
Under  parts  dull  buffy  more  or  less  grizzled. 
Under  side  of  tail  tawny. 

Bimguran,  Natuna  Islands,  T.  natunx,  p.  86. 
Under  side  of  tail  ochraceous. 
Upper  parts  inclining  toward  ferruginous. 

Siautan,  Anamba  Islands,  T.  chrysomallaf  p.  88. 
Upper  parts  inclining  toward  ochraceous. 

Jimaja,  Anamba  Islands,  T.  anairibx,  p.  89. 

Tail  uniformly  above  and  below  grizzled  blackish,  and  grayish,  buffy,  or 

ochraceous,  never  with  a  distinct  clear  area  on  either  side  of  middle  of  tail 

when  viewed  from  below. 

First  and  second  upper  molars  rather  quadrate  in  outline,  with  distinct 

hypocones,  shoulder  stripe  obsolete  or  nearly  so,  back  often  marked  with 

with  a  broad  black  band T.  rrumtanay  p.  93. 

Back  usually  marked  with  a  broad  black  patch  or  band. 

Moimt  Dulit,  Borneo,  T.  m.  montanaf  p.  94. 
Back  without  a  broad  black  patch. 

Mount  Kina  Balu,  Borneo,  T.  m.  baltiensis,  p.  95. 
First  and  second  upper  molars  more  triangular  in  outline  and  with  hypo- 
cones  poorly  developed  if  at  all,  shoulder  stripe  usually  fairly  well 
indicated;  back  never  with  a  broad  black  band. 
Upper  parts  of  body  distinctly  rusty  or  ferruginous  in  color,  and  if  grayish 
areas  are  present  they  are  posterior. 
Anterior  portion  of  body  ferruginous,  posterior  grayish;  mammae,  3-3=6. 
Hind  foot  less  than  50  mm. ;  difference  in  color  between  anterior  and 
posterior  portions  of  back  very  marked. .  .Banka,  T.  discolor ^  p.  73. 
Hind  foot  usually  60  mm.  or  more;  difference  in  color  between  anterior 

and  posterior  portions  of  back  less  marked T.  longipes,  p.  74. 

General  effect  of  lower  back  and  tail  bister. 

Northern  Borneo,  T.  I.  longipeSf  p.  76. 
General  effect  of  lower  back  and  tail  clove-brown. 

Southern  Borneo,  T.  I.  salataruif  p.  77. 
Anterior  and  posterior  portions  of  body  of  the  same  ferruginous  color. 
Under  parts  dirty  white  to  buffy,  never  orange  rufous;  mammse, 
2-2=4.    Ferruginea  group. 
Tail  brownish,  like  rest  of  upper  parts  in  color. 

Sinkep  Island,  T.  pTimira,  p.  49. 
Tail  darker  or  lighter  than  rest  of  upper  parts. 
Tail  black  or  blackish,  seen  above. 

Palawan  Island,  T.  palawanensis,  p.  78. 
Tail  a  grizzle  of  blackish  and  buffy,  seen  above. 
Hind  feet  darker  than  tail,  nearly  black,  a  light  buffy  color  pre- 
dosninating  at  end  of  tail. .  Batu  Islands,  T.  tej^irura,  p.  50. 
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Hind  feet  not  darker  than  tail,  and  a  light  huffy  color  not  pre- 
dominating at  end  of  tail. 
General  color  of  upper  parts  hrighter,  humt  sienna  in  general 
effect. 
Tail  not  noticeably  grayish,  size  slightly  smaller. 

Sumatra  southern  Malay  Peninsula,  T.  gUs/errugirua,  p.  41. 
Tail  rather  grayish,  size  slightly  larger. 

Batam  Island,  T.  glis  batamana,  p.  46. 
General  color  of  upper  parts  duller,  a  dark  mars  brown  in 
general  effect, 
light  colors  of  under  parts  inclining  toward  ochraceous. 

Tioman  Island,  T.  glU  $ordida^  p.  48. 
light  colors  of  under  parts  inclining  toward  buffy  or  whitish. 
Size  smaller,  hind  foot  not  over  40  mm.  and  condylobasal 
length  not  over  45  mm. 

Pemangil  Island,  T,  glu  penumgUU,  p.  48. 
Size  larger,  hind  foot  over  40  mm.  and  condylobasal  usually 
over  45  mm. 
Color  of  lower  back  slightly  darker  than  rest  of  upper 

parts Aor  Island,  T.  glis  pulonUf  p.  47. 

Color  of  lower  back  not  noticeably  darker  than  rest  of 

upper  parts Penang  Island,  T.  gli$  gliSf  p.  45. 

Under  parts  orange  rufous;  mamnue,  1-1»2. 

Nias  and  Pagi  Islands,  T.  chrysogaster^  p.  71. 
Upper  parts  of  body  not  distinctly  ferruginous,  a  grizzle  of  blackish  and 
various  shades  of  buffy  or  ochraceous;  if  ferruginous  tints  appear  they 
are  situated  posteriorly. 

Under  parts  orange  rufous Java,  T.  hypochrysa^  p.  70. 

Under  parts  buffy  or  whitish,  or  ochraceous. 
Mamma?,  3-3=6;  ranging  from  middle  of  Malay  Peninsula  north- 
ward.   BelaTigeri-ckinensis  group. 
Color  over  lower  back  more  ochraceous  or  tawny  than  on  upper 
back. 

Northern  Malay  Peninsula  and  southern  Burma, 

T.  beUmgerif  p.  69. 
Color  over  lower  back  not  essentially  different  in  color  from  rest 
of  upper  parts. 
Condylobasal  length  50  mm.,  maxillary,  tooth  row  over  19  mm. 

Anain,  T.  concolar,  p.  68. 
Condylobasal  length  less  than  50  mm.  and  maxillary  tooth  row 
less  than  19  mm. 
Skull  and  rostrum  narrower,  width  of  brain  case  18  mm. 

Pulo  Condore,  T.  disnmilU,  p.  67. 
Skull  and  rostrum  not  so  slender,  width  of  brain  case  more  than 
18  mm. 
Color  darker,  especially  underparts  and  legs. 

Hainan,  T.  Tnodata^  p.  69. 

Color  not  so  dark,  underparts  whitish  and  legs  often  grayish, 

Southern  China  and  adjacent  territory,  T.  ckirunsiSf  p.  63. 

Mammte,  2-2:=4;  ranging  from  middle  of  Malay  Peninsula  southward, 

and  occurring  in  Philippine  Islands. 

Hind  foot  and  condylobasal  length  usually  less  than  45  mm.  and 

tail  not  darker  than  lower  back. 
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Tail  distinctly  different  in  color  from  lower  back. 
Tail  more  grayish  than  back. 

Culion  Island,  T.  mdllendarffi,  p.  81. 
Tail  more  blackish  than  back. 

Fblawan  Island,  T.  palavxmensiSy  p.  78. 
Tail  approximately  of  the  same  general  color  as  lower  back. 
Hostnim  rather  short  and  heavy  with  an  abrupt  origin  from 

rest  of  skoU Cuyo  Island,  T.  cuyomSf  p.  82. 

nostrum  not  unusually  short  and  heavy  nor  with  an  abrupt 
origin  from  rest  of  skuU. 

Great  Redang  Island,  T.  lacemata  dbscura,  p.  55. 
Hind  foot  and  condylobasal  length  of  skull  usually  exceeding  45 
mm.  and  tail  more  or  less  darker  than  lower  back. 
Tail  conspicuously  darker  than  rest  of  upper  parts. 
Size  slightly  larger,  condylobasal  leii^h  about  47  mm.,  max- 
illary tooth  row  19  mm.    Middle  third  of  Malay  Penin- 
sula,   T.  lacemata  wilhinsonif  p.  52. 

Size  slightly  larger,  condylobasal  length  short,  45  mm.,  max- 
illary tooth  row  18  mm. 

Lankawi  and  Terutau  Islands,  T,  lacemata  lacemata^  p.  53. 

Tail  darker  than  rest  of  upper  parts,  but  not  conspicuously  so. 

SkuU  relatively  short  and  wide,  general  color  more  olivaceous. 

Butang  Islands,  T.  lacemata  ravianay  p.  54. 

Skull  relatively  not  so  short  and  wide,  general  color  more 

ochraceous, 

Peihentian  Islands,  T.  lacemata  Umgicauda,  p.  56. 


TUPAU  OLIS  (Ditfd). 
(Synonymy,  type  specimens,  etc.,  under  the  subspecies.) 

Geographic  distribution. — Southern  third  of  the  Malay  Peninsula, 
and  various  adjacent  islands,  and  Sumatra. 

Diagnosis. — ^Upper  parts  a  grizzle  of  a  color  between  ferruginous 
and  chestnut,  and  blackish,  tail  a  grizzle  of  buffy  and  blackish; 
mammeB,  2-2  =  4. 

Color. — ^Upper  parts  of  head,  neck,  and  body,  and  outer  side  of  legs 
a  grizzle  of  ferruginous  or  chestnut  and  blackish,  tail  both  above  and 
below  a  grizzle  of  buffy  and  blackish,  the  black  in  excess  above  and 
the  buff  below,  especially  along  the  middle  line;  imderparts  including 
inner  side  of  legs  various  shades  of  buff,  often  with  dark  bases  of  the 
hairs  showing  through;  feet  a  fine  grizzle  of  buffy  and  blackish,  the 
latter  color  in  excess;  shoulder  stripe  of  average  development,  vary- 
ing from  yellow  to  buff  yellow.  Often  around  base  of  tail  and  thighs 
the  ferruginous  or  chestnut  color  is  replaced  by  an  ochraceous  tint. 

S^vM  and  teeth. — These  show  no  special  distinguishing  character- 
istics. The  rostrum  is  relatively  long,  and  the  distance  from  the 
front  of  the  premaxilla  to  the  lachrymal  pit  is  generally  greater  than 
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the  distance  from  the  pit  to  the  posterior  edge  of  the  external  auditory 
meatiis. 

Measwrements. — Tupaia  glis  is  a  relatively  large  species.  The  usual 
measuremente  are:  Head  and  body,  170-200  mm.;  tail,  150-175;  hind 
foot,  45-60;  condylobasal  length,  45-50;  zygomatic  width,  25-27; 
width  of  brain  case,  18-21 ;  maxillary  tooth  row,  17-20. 

Subspecies. — Six  geographic  forms  of  Tupaia  glis  may  be  recog- 
nized. They  are  all  insular,  except  ferruginea  occurring  on  the  Malay 
Peninsula  and  Sumatra,  but  appear  so  closely  allied  to  one  another 
Uiat  it  is  often  impossible  to  distinguish  them  one  from  the  other 
with  certainty. 
The  forms  are: 

Tupaia  glis  ferruginea,   southern    third   of    Malay  Peninsula, 

Smnatra,  page  41. 
Tupaia  glis  gUs,  Penang  Island,  page  45. 
Tupaia  glis  baiamana,  Batam  Island,  page  46. 
Tupaia  glis  sardida,  Tioman  Island,  page  48. 
Tupaia  glis  pemangilis,  Pemangil  Island,  page  48. 
Tupaia  glis  pulanis,  Aor  Island,  page  47. 
Remarks. — Tupaia  glis  is  quite  a  plastic  species,  as  the  number  of 
subspecies  shows.    The  next  three  species,  T,  pTiaeura,  T,  tephruray 
and  T.  demissa,  are  all  geographic  forms  of  T.  glis,  but  differentiation 
has  proceeded  so  much  further  that  their  specific  distinctness  can  not 
be  questioned.    It  is  perhaps  a  slight  misfortune  that  the  earliest 
name  applied  to  the  species  was  given  to  one  of  the  insular  races  and 
not  to  the  real  parent  form  occurring  on  the  large  land  masses.    As  a 
matter  of  convenience  the  mainland  subspecies  is  here  treated  first 
and  most  of  "the  comparisons  are  made  with  it.    The  mainland  form 
is  the  most  common  in  collections  and  the  most  convenient  to  work 
with. 

TUPAIA  OUS  FBRRUOmSA  RafflM. 

1S21.  Tupaia  ferruginea  Ratflss,  Trans.  linn.  Soc.  London,  vol.  13, 1822,  p.  256, 

publiflhed  liay,  1821. 
1821.  Tupaya  prett  Gboffboy  and  Cuvieb,  Hist.  Nat.  Mamm.,  vol.  3,  livr.  35, 

p.  1,  and  Sores^lie  press  on  p.  2,  December,  1821,  perhaps  early  in  1822. 

1842.  Cladobates  ferruginea,  Cuyier,  Hist.  Nat.  Mamm.,  vol.  7,  Tab.  Gen.  Meth., 
p.  2. 

1843.  Eylogalea  ferruginea,  Schlbobl  and  MDller,  Verii.  Nat.  Ges.   Nederl. 
Overe.  Bezitt,  p.  163,  pi.  26,  fig.  3;  pi.  27,  figs.  7-10. 

1879.  Tupaia  ferruginea^  Anbebson,  Zool.  Res.  West.  Yunnan,  p.  130,  pi.  7, 
figs.  4  and  5. 

Type4ocdlity. — ^Bencoolen,  Sumatra. 

Type-specimen. — ^British  Museum  Register  No.  79.11.21.573,  skin 
and  skull  of  adult  male,  marked  '^ Indian  Mus.  Coll.  Sumatra,  Sir  S. 
EaflJes."  It  is  probably  one  of  the  specimens  from  ''the  woods 
near  Bencoolen."    Baffles  says:  ''First  observed  tame  in  the  house 
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of  a  gentleman  at  Penang,  and  afterwards  found  wild  at  Singapore 
and  in  the  woods  near  Bencoolen. "  The  Penang  animal  was  described 
several  months  before  ferruginea  under  the  specific  designation*  glis. 
No  specimens  collected  at  Singapore  by  Baffles  are  known,  so  that  it  is 
perfectly  justifiable  to  take  the  above  specimen  as  the  type.  It  has 
recently  been  made  into  a  modem  study  skin  and  is  in  fair  condition. 
Some  hair  has  slipped  from  about  the  head,  legs,  and  base  of  tail. 
The  color  seems  well  preserved.  The  skull  is  nearly  perfect;  the  oc- 
cipital region,  zygomata,  and  bull»  being  sUghtly  injured. 

Oeographic  distribution, — ^Malay  Peninsula  south  of  about  latitude 
7i®  N.,  including  the  island  of  Singapore;  and  most  of  island  of  Su- 
matra. For  exact  locaUties  from  which  specimens  have  been  exam- 
ined, see  table,  pages  43,  44.    See  No.  6  on  map  on  page  75. 

Diagnostic  characters, — A  bright-colored  member  of  the  group,  with 
upper  parts  of  head  and  body  distinctly  ferruginous,  tail  a  grizzle  of 
buffy  and  blackish,  rather  distinctly  different  in  color  from  body. 

ColoT. — Upper  parts  of  head,  neck,  and  body,  and  outerside  of  legs 
a  grizzle  of  ferruginous  or  chestnut  and  blackish,  tail  both  above  and 
below  a  grizzle  of  buffy  and  blackish,  the  black  in  excess  above  and 
the  buff  below,  especially  along  the  middle  line;  imderparts  includ- 
ing inner  side  of  legs  various  shades  of  buff,  often  with  dark  bases 
of  the  hairs  showing  through;  feet  a  fincgrizzle  of  buffy  and  blackish, 
the  latter  color  in  excess;  Gdioulder  stripe  moderately  conspicuous, 
buffy  in  color. 

SkuU  and  teeth, — ^These  show  no  special  distinguishing  character- 
istics.   See  plate  8,  fig.  6,  and  figures  4  and  5  on  page  33. 

Measwrements. — ^Type;  Hindfoot,  45  mm;  condylobasal  length,  51; 
zygomatic  width,  25  ±;  width  of  braincase,  20;  maxillary  toothrow, 
20.  Usual  measurements  of  adults:  Head  and  body,  175-200;  tail, 
150-175;  hindfoot,  42-47;  condylobasal  length,  47-49;  zygomatic 
width  25-27;  width  of  brain  case,  19-20;  maxillary  toothrow,  18-20. 
For  measurements  of  all  specimens  examined,  see  table,  pages  43, 44. 

RemarJcs. —  Tupaia  glis  ferruginea  has  one  of  the  largest  areas  of 
distribution  of  any  of  the  forms  in  the  family,  and  appears  very  con- 
stant in  its  characters.  I  have  been  able  to  find  no  essential  differ- 
ences between  specimens  from  the  Malay  Peninsula  and  the  island  of 
Sumatra.    This  case  is  exactly  paralleled  by  Tragvlus  napu.^ 

An  old  specimen,  British  Museum,  Register  No.  79.6.28.15,  collected 
at  Pajo,  Sumatra,  by  Carl  Bock,  approaches  very  closely  Tupaia 
phseura. 

Specimens  examined. — Sixty  in  the  United  States  National  Museum, 
37  in  the  British  Museum,  1  in  the  Grenoa  Museum,  3  in  the  Berlin 
Museum. 

1  imier.  The  Ifouse  I>eer  of  the  Rhio-Linga  Archipelago:  A  Stady  of  Specific  Differentiation  Under 
Uniform  Environment,  Proc.  U.  S.  Nat.  Mus.,  vol.  37,  pp.  1-9,  Sept.  1, 1909. 
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MeatureTnerUs  of  Tupaia  gUs  ferruginea. 


1  (pn,*  djm*  stm  in  place.  •  v.  Faber.  ooltoctor. 

*  Pnnrred  in  aloohoL  ^^  pm^  in  place,  pm*  half  way  up. 
t  QenitaUa  well  developed.  "  aptn^,  djpm*  not  yet  abed. 
'^RBi'itfll  in  place.  Upm^  nearly  in  place,  dpm*  still  in  place. 

*  ijpm,*  dvm*  still  in  place,  permanent  e*  Just  appearing.  i*  m*  Just  appearing. 

*  »•  hall  way  op.  i«  Skull  only. 

» Type.  »»  About  two-thirds  grown. 

*  w  last  tooth  in  place.  m  Adult,  genitalia  well  developed. 
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Measurements  of  Tupaia  glis  ferrvginea — Continued. 


Trmgana,  'x-anjong 
Dungiin. 
Do. 

lUDUi:^* 

1050131 

115490 

115491 

116492 

152184 

152185 

Maie .... 

...do 

Female. 

...do 

...do 

Male.... 

...do 

W 

m 

190± 
196 

205 

17U 

165 
164 

163 

40 

44 

46 

47 

1 

Pahang,     Rumpin 
River. 
Do 

SlighUy*.... 

Moderately . 
None»....... 

48.5 

49.6 
42 

25.5 

25.5 

22 

25± 

20 

19.5 
20 

18.5     3-2 

1 
18.5     2-2 

Do 

Selangor,       Kuala 
Lumpur. 
Do 

Moderately  . 

175 

190 
171 

178 

181 

159 
146 

146 

46 

47± 
41 

42 

18.5 

Singapore,  Botanic 
Gardens. 
Do 

111977,  skin 
only. 

111979,  skin 
only. 

10507? 

105078' 

105079T 

105080' 

12-1316 » 

124317,  skele- 
ton. 

124318» 

9.4.1.106 

9.4.1.108 

9.4.1.109 

9.4.1.107 

9.4.1,111 

9.4.1.110 

9.4.1.105 

5.12.7.7 

94.11.28.11... 
5475,  Berlin. 
6.10.4.10 

6.10.4.11 

6.10.4.12 

10.10.1.15.... 

10.10.1.14.... 
10.10.1.12.... 
10.10.1.13.... 
10.10.1.16.... 

85.8.1.93 

5.12.7.6 

5.12.7.3 

5.12.7.1 

6.12.7.2 

6.12.7.5 

5.12.7.4 

9.4.1.112 

9.4.1.113 

79.11.21.310.. 

Female. 

...do 

...do 

...do 

...do 

Male.... 

Female. 
...do 

...do 

Male.... 

...do 

Female. 
Male.... 
Female . 

...do 

Male.... 
Female. 

Male.... 

None*. 



2-2 

Do 

44.5 
4i'»± 
45.5 
47.5 

23.5 
25.5 
24.5 
25 

19 

19.5 
19 
19 

18 
19.5 

Do 

Slightly 

Do 

Moderately  . 
Slightly 

18.5 

Do 

18.5 

Do 

("V^........ 

210± 

44 

46 

41 
45 

45 
46 
44 

43 
42 
43 
41 

44 

41 
45 

44 
42 

45 

45 
44 

47 
45 

lJ-2 

Do 

Moderately  . 

49 

25 

19 

19 

Do 

Moderaiteiyi 

do 

do 

do 

do 

Sl^hUy 

None'.!!;*.;.! 

200± 
174 

192 
195 
184 
184 
169 
178 
179 

165 

*i57" 

163 
160 
162 
158 
154 
156 
155 

140 

2-2 

Singapore,  Island  of 
Ch<ingL 

Do 

Do 

Do 

Do 

Do 

Do 

Singanore,    Wood- 

W.  Singapore  Is.... 
Singapore 

48 

49.5 

50 

48 

49 

47 

47 

26 

27 

26 

25.5 

25 

24 

25 

25 

19 

19.5 

19 

19 

20 

19.5 

19.5 

20 

19 

19.5 

19.5 

19.6 

19.6 

18.5 

19 

19 



2-2 

2-2 

**2^2 

iliii.::: 

Female . 
Male.... 

Female. 

Male.... 

...do 

...do 

Female. 
Male.... 

Moderately . 
Slightly 

47± 

25 
26 

20 
20 

19 
19 

GunongTahan,  Pa- 
hang,  3,300  feet. 
Do 

167 

180 
151 

172 

146 
168 
185 
195 

172 

153 
139 

164 

106 
160 
171 
166 

2-2 

Kuala  Temelong. 
Selangor,     Gintii^ 

Do 

Much 

Moderately  . 

None» 

Moderately  . 

do 

do 

49 
48 

26.5 
25.5 

19 

19.5 

19.5 
19 
19.5 
20 

19 
19 

2-2 

Do 

48 
49.5 

26.5 

27 

26 

19     

Do 

19. 5| 

Do 

19.6     2-2 

Selangor.  lelang 

Johore,  Pulai 

Johore,  Pelepak 

Do 

Do 

Do 

Johore,  Bom 

Female. 
Male.... 

...do 

...do 

Female . 

...do 

Male.... 
Female . 
...do 

Slightly 

do 

do 

Nonew 

Moderately  . 
Slightly 

177 
180 
180 
180 

187 

178 
170 
160 
150 
158 

44 

45 
42 
44 
43 
45 
44 
46 
46 
44 
44 
43 
44 
44 

49 
49 
48 
49 
49.5 

"47!5 
50 

*24!5 
23.5 
24.5 
25 
25.5 

25 

20 

19.5 

19.5 

20 

20 

20.5 

19.5 

19.5 

19.5 

19.5 

19 

19.5 

20 

20 

18.6 

20 

**2^2 

Johore,  Si  Karang. . . 

Do 

Malacca 

NcTnen...... 

SlighUy 

171 
175 

164 
161 

"2^2 
2-2 

Do 

79.11.21.572.. 

None" 

19.5 
17 
19 
18 

Do 

79.11.21.571.. 
79.11.21.689.. 

85.8.1.92 

85.8.1.91 

79.11.21.688.. 

Female! 

None 

24 

Do 

Much 

2-2 

Do 

None" 

Do 

Wellesley  Province. 
Biserat.. 

3.2.6.22 

9.5.9.1 

Male.... 
...do 

Much 

Moderately  . 

160 
189 

164 
152 

27 
26 

19.5 
19.5 

19.5 
19 

Kolantan 

43 

49 

1  PreBnred  in  alcohoL 
s  Adult,  genitalia  moderately  developed, 
s  Adult,  genitalia  well  developed. 
« dpm,*  dpm*  still  in  place. 

•  Tn»  last  tooth  in  place. 

•  dpm,»  dpm,*  still  in  place,  pm*  Just  appearing. 


'  SkuU  only. 

•  Adult. 

*  P  Just  appearing. 

10  Permanent  incLsors  not  in  place. 

11  dprn*  still  in  place, 
u^  and  di^stm  in  place. 
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TUPAIA  GUS  GUS  (Dltfd). 

1820.  Sorex  glia  Diard,  Asiat.  Joum.  Month.  Reg.,  vol.  10,  p.  478,  November, 
1820. 

1821.  Tupcdafarruginea  Raffles,  Trans.  Linn.  Soc.  London,  voL  13, 1822,  p.  256, 
publiahed  May,  1821. 

1822.  Sorex  glia,  Diard  and  Duvaucel,  Amat.  Res.,  vol.  14,  p.  472,  pi.  9. 
1911.  Tupaia  femiginea  penangenns  Robinson  and  Eloss,  Joum.  Fed.  Malay 

States  Mus.,  vol.  4,  p.  242,  November,  1911.    (Type  No.  1445/11,  Selangor 
Museum,  o^ected  at  Telok  Behang,  Penang  Island,  Apr.  2,  1911.) 

Type-hcality. — ^Penang  Island,  oflf  west  coast  of  Malay  Peninsula. 

There  is  no  type-specimen  of  Tupaia  glia  glia.  Penang  is  the  only 
exact  locality  mentioned  in  the  original  description,  and  consequently 
is  regarded  here  as  the  tjrpe-locality.  No  mention  of  its  occurring 
on  the  Malay  Peninsula  is  made.  Of  course  Diard  and  Raffles  had 
the  sanae  animal  in  mind  in  describing  their  respective  species,  but 
the  practical  results  are  that  glia  is  the  name  for  the  Penang  animal 
Bud  ferruginea  for  the  Sumatran  and  peninsular  one. 

Geographic  distribution. — Penang  Island.  See  No.  21  on  map  on 
page  75. 

Diagnosis. — ^A  slightly  differentiated  geographic  form  of  Tupaia 
glis,  differing  in  smaller  size  and  a  duller  paler  coloration  of  the  upper 
parts. 

Color. — ^The  general  style  of  coloration  of  Tupaia  glis  glis  is  very 
similar  to  that  of  wide  ranging  T.glisfefTuginea,hut  the  upper  parts 
of  body  instead  of  being  a  fine  grizzle  of  ferruginous  or  chestnut  and 
blackish,  is  a  grizzle  of  rather  dark  tawny  or  tawny  ochraceous  and 
blackishi  while  the  head  and  neck  are  a  grizzle  of  ochraceous  buff 
and  blackish.  The  tail  is  generally  duller  in  T  glis  glis.  In  other 
respects  the  two  animals  are  essentially  the  same. 

Shdl  and  teeth. — The  skull  and  teeth  of  Tupaia  glis  glis  are  dis- 
tinctly smaller  than  those  of  T.  glis  ferruginea,  especially  seen  in  the 
brain  case.     (Plate  8,  fig.  8.) 

Measurements. — The  usual  measurements  of  adults:  Head  and 
body,  165  mm.;  tail,  155;  hindfoot,  42-43;  condylo-basal  length,  47; 
zygomatic  width,  25;  width  of  braincase,  19;  maxillary  tooth  row, 
18.5;  most  of  them  agreeing  with  the  minimum  measurements  of 
Tupaia  glis  ferruginea.  For  measurements  of  all  specimens  examined 
see  table,  page  46. 

Remarlcs. —  Tupaia  glis  glis  is  closely  related  to  T.  glis  ferruginea 
of-  the  neighboring  mainland  of  which  it  is  zoologically  a  geographic 
form.  Robinson  and  Kloss  were  entirely  right  in  describing  it  as  a 
subspecies  of  the  mainland  animal,  and  it  is  perhaps  a  misfortune  that 
glis  was  not  originally  used  for  the  mainland  form,  or  rather  that 
ferruginea  was  not  proposed  first,  as  the  latter  name  has  been  so  long 
in  use  that  it  seems  a  pity  to  have  it  rank  as  a  subspecies. 

Specimens  examined. — Seven  in  the  British  Museum,  and  two  loaned 
by  the  Selangor  Museum.    See  table,  page  46. 
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MeaturemenU  of  Tupaia  gli»  glii. 
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MeaxwremenU  of  Tupaia  glxa  batamana. 
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TUPAIA  GUS  SORDIDA  Miller. 
1900.  Tupaia  sordida  Miller,  Proc.  Waah.  Acad.  Sd.,  vol.  2,  p.  231,  Aug.  20, 1900. 

Type-locality. — ^Pulo  Tioman,  off  east  coast  of  Malay  Peninsula. 

Type-apedmen. — In  United  States  National  Museum,  Cat.  No. 
101747,  Pulo  Tioman,  October  2, 1899 ;  collected  by  Dr.  W.  L.  Abbott; 
in  good  condition. 

Qeographic  distribution. — Pulo  Tioman.  See  No.  28  on  map  on 
page  75. 

Diagnosis. — ^Essentially  the  same  in  color  as  Tupaia  glis  puUmis, 
but  under  parts  darker  and  more  buflfy;  condylo-basal  length  slightly 


Color. — Color  of  upper  parts  of  head,  neck,  and  body  and  outer 
side  of  legs  is  not  distinguishable  from  that  of  Tupaia  glis  puUmis; 
shoulder  stripe  less  prominent;  under  parts  and  inner  side  of  legs  dull 
buff  to  dull  ochraceous  buff  with  considerable  of  the  dark  bases  of  the 
hairs  showing  through;  underside  of  tail  grayer  and  less  buffy  than 
in  the  case  of  T.  glis  pulonis. 

SJcvM  and  teeth. — ^These  do  not  show  any  very  tangible  differences 
from  those  of  T.  glis  pulonis,  but  the  condylo-basal  length  averages 
about  2  nmi.  less,  and  the  skull  as  a  whole  appears  narrower  and 
slenderer,  especially  when  compared  with  T.  glis  ferruginea.  (Plate 
9,  fig.  8.) 

Measurements. — Type:  Head  and  body,  171  mm;  tail,  165;  hind 
foot,  40;  condylo-basal  length,  46.5;  zygomatic  width,  25.5;  width 
of  brain  case,  19;  maxillary  tooth  row,  18.  For  measurements  of  all 
the  specimens  examined  see  table,  page  51. 

Specimens  examined. — Six  in  United  States  National  Museum  and 
two  in  British  Museum. 

TUPAIA  GUS  PSMANOniS  Ljfoo. 

1911.  Tupaia  pemangUis  Lyon,  Ppoc.  Biol.  Soc.  Waah.,  voL  24,  p.  168,  June  16, 
1911. 

Type4ocality. — ^Pulo  Pemangil,  off  east  coast  of  Malay  Peninsula. 

Type-specimen. — In  United  States  National  Museum,  -Cat.  No. 
112499,  Pulo  Pemangil,  June  12, 1901 ;  collected  by  Dr.  W.  L.  Abbott; 
original  number,  1064;  in  good  condition. 

Geographic  distrilmtion. — Pulo  Pemangil.  See  No.  29  on  map  on 
page  75. 

Diagnosis. — ^Essentially  the  same  color  as  Tupaia  glis  puUmis,  but 
hind  foot  smaller  and  skull  smaller  and  slenderer. 

Color. — ^The  color  of  Tupaia  glis  pemangilis  does  not  differ  from 
that  of  T.  glis  pulonis. 

SkuU  and  teeth. — The  skuU  and  teeth  are  very  similar  to  those  of 
Tupaia  glis  pulonis  and  T.  glis  sordida,  but  the  skull  is  slenderer, 
slightly  shorter;  m'  is  smaller;  buU»  are  slightly  smaller. 

Measurements. — Tupaia  glis  pemangilis  is  slightly  smaller  than  the 
closely  related  T.  glis  pulonis.    External  and  cranial  measurements 
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of  the  type:  Head  and  body,  186  mm.;  tail,  160;  hind  foot,  40;  condylo- 
basal  length,  46;  zygomatic  width,  23.6;  width  of  brain  case,  19; 
maxillary  tooth  row,  17. 

Specimen  examined. — One,  the  type. 

Remarks, — ^The  three  forms  just  enmnerated,  Tupaia  glis  pulonis, 
T.  g.  sordidaj  and  T.  g.  pemangilia,  are  very  closely  related  to  one  an- 
other. These  three  insular  forms  are  not  based  on  large  series  and  it 
does  not  appear  improbable  that  larger  numbers  might  even  show  that 
but  a  single  form  inhabited  the  three  geographically  associated 
islands  of  Tioman,  Pemangil,  and  Aor,  as  the  differences  separating 
the  three  are  not  greater  than  are  often  found  in  the  same  form 
having  a  greater  area  of  distribution. 

TUPAIA  PHiBURA  MUtor. 

1902.  Tupaia  phxura  Millbb,  Proc.  Acad.  Nat.  Sd.  Fhila.,  1902,  p.  157,  June  11, 
1902. 

Type^ocaUty. — Sinkep  Island,  Rhio-Iinga  Archipelago. 

Type-Specimen. — ^In  United  States  National  Museum,  Cat.  No. 
113148,  skin  and  skull,  adult  male,  Sinkep  Island,  September  4, 1901 ; 
collected  by  Dr.  W.  L.  Abbott;  original  number,  1276;  in  good  condi- 
tion. 

Geographic  distribution. — Sinkep  Island.  See  No.  19  on  map  on 
page  75. 

Diagnosis. — Related  to  Tupaia  glis  ferruginea,  but  rather  dark  and 
reddi^,  and  with  the  tail  not  essentiaUy  diflFerent  in  color  from  rest 
of  the  animal.    Manmi»,  2-2  « 4. 

Color. — Tupaia  phseura  differs  in  color  from  T,  glis  ferruginea  in 
having  less  black  mixed  in  with  the  ferruginous-chestnut  in  the  region 
of  the  neck  and  shoulders  and  more  black  and  less  grizzling  on  the 
lower  back  and  rump.  The  tail  both  above  and  below  is  a  coarse 
grizzle  of  black  and  tawny  ochraceous,  the  black  predominating  on 
the  upper  surface  and  the  tawny  ochraceous  slightly  in  excess  in  the 
middle  line'  below.  When  viewed  from  above  the  tail  is  concolor 
with  the  rest  of  the  upper  parts.  The  under  parts,  legs,  feet,  shoulder 
stripe,  etc.,  do  not  differ  in  color  from  the  corresponding  parts  of 
T.  glis  ferruginea. 

SkuU  and  tee(h. — ^There  are  no  characters  by  which  the  skulls  and 
teeth  of  Tupaia  phseura  can  be  distinguished  from  those  of  T.  glis 
erruginea.   (Hate  9,  fig.  7.) 

Measurements. — Type:  Head  and  body,  196  mm.;  tail,  140;  hind 
foot,  44;  condylobasal  lengtli,  47.6;  zygomatic  width,  26.6;  width  of 
brain  case,  19.6;  maxillary  tooth  row,  19.  For  measurements  of  2 
other  specimens  see  table,  page  61. 

Remarks. — Tupaia  phssura  is  a  very  strongly  characterized  geo- 
graphic form  of  T.  glis  and  has  no  close  relatives.    It  is  at  once  dis- 
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tinguished  from  T.  glis  and  its  subspecies  by  the  characters  of  its 
tail.  It  seems  curious  that  with  all  the  large  collections  made  in 
the  Rhio-Ionga  Archipelago  by  Dr.  W.  L.  Abbott  that  on  only  four 
islands — ^Batam;  Bintang,  Linga,  Sinkep — have  treeshrews  been 
collected  by  him:  a  slightly  differentiated  form  of  T.  glis  on  Batam, 
the  very  distinct  Tupaia  phseura  or  Sinkep,  and  on  Bintang  a  mem- 
ber of  Uie  splendidula  group.  On  linga  and  Sinkep  occur  treeshrews 
of  a  very  different  group  (Tupaia  minor)  and  genus  (Tana). 
Specimens  examined. — ^Three.    See  table,  page  51. 

TUPAIA  TBPHRURA  MUIer. 

1903.  Tupaia  tephrura  MnxsR,  Smithfl.  Misc.  Coll.,  vol.  45,  p.  57,  Nov.  6, 1903. 
1909.  Tupaia  tephura  (sic),  Lyon  and  Oboood,  Bull.  U.  S.  Nat.  Mub.,  62, 
p.  250. 

Type-locality. — Tana  Bala,  Batu  Islands,  off  west  coast  of  Sumatra. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
121752,  skin  and  skull  of  adult  female.  Tana  Bala  Island,  February 
12,  1903;  collected  by  Dr.  W.  L.  Abbott;  original  numbw,  2276;  in 
good  condition. 

Oeographic  distrihvMon. — ^Known  only  on  Tana  Bala  Island,  but 
probably  occurring  on  other  islands  of  the  Batu  group.  See  No.  20 
on  map  on  page  75. 

Diagnosis. — ^A  dark-colored  member  of  the  Tupaia  glis  group  of 
treeshrews,  darker  than  T.  pTueura,  but  with  a  distinctly  lighter  tail. 
Mamm89  2-2»4. 

Color. — Compared  with  Tupaia  glis  ferruginea,  T.  iepTirura  has  a 
generally  darker  color  effect,  the  ferruginous  tones  being  deeper  and 
richer,  and  on  the  posterior  half  of  the  body  there  is  a  greater  ad- 
mixture of  black;  the  ferruginous  extends  further  forward,  distinctly 
coloring  the  top  and  sides  of  head.  The  legs  are  darker  in  color 
than  they  are  in  T.  glis  ferruginea;  the  feet  are  almost  black.  The 
underparts  are  slightly  darker  than  is  usual  in  T.  glis  ferruginea. 
The  tail  is  a  mixture  of  black  or  blackish  and  buff  or  buffy;  above 
at  the  base  the  black  predominates,  but  for  the  posterior  half  the 
two  colors  are  about  equally  mixed;  on  the  underside  the  buffy  color 
in  excess,  and  on  either  side  of  the  middle  line  is  almost  unmixed 
with  blackish,  and  rather  closely  approaches  the  style  of  tail  of  the 
T.  splendidula  group. 

SJcuU  and  teeth. — ^The  skull  and  teeth  of  Tupaia  tephrura  are  not 
essentially  different  from  those  of  T.  glis  ferruginea.    (iPlate  8,  fig.  7.) 

Measurem^ents. — ^Tyi)e:  Head  and  body,  193  mm.;  tail,  130  hind 
foot,  43;  condylo-basal  length,  48.5;  zygomatic  width,  25.5;  width  of 
brain  case,  19.5;  maxiUary  tooth  row,  19.    See  table,  page  51. 

Remarks. — Tupaia  tephrura  is  a  well-marked  geographic  form  of 
T.  glis.  Curiously  enough  it  has  many  external  resemblances  to  T. 
phseura  of  Sinkep  on  the  opposite  side  of  Sumatra,  but  it  is  dis- 
tinctly darker  and  more  ferruginous  anteriorly,  and  its  taU  is  buffy 
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where  that  of  T.  phseura  is  tawny  ochraceouS;  and  is  distinctly  dif- 
ferent in  color  from  the  rest  of  the  upper  parts. 
Specimens  examined. — Two,  from  Tana  Bala. 

Meaturementi  of  five  insular  forms  of  the  Tupaia  glis  group  of  treeshrews. 


1  Typ^  I  PermaneDt  pin«  half  way  op. 

TUPAIA  LACERNATA  ThoniM  and  Wioacbton. 
(Synonymy,  type-epecimens,  etc.,  under  the  subspedes.) 

Geographic  distribution. — ^The  middle  third  of  the  Malay  Peninsula, 
and  some  of  the  adjacent  islands.  See  Nos.  5,  23;  24,  38,  and  39  on 
map  on  page  75. 

Diagnosis. — Size,  skull,  and  teeth  about  as  in  Tupaia  glis,  interme- 
diate in  color  between  T.  hdangeri  and  T.  glis;  upper  parts  of  head 
and  anterior  half  of  body  a  grizzle  of  ochraceous  buflF  and  black,  of 
posterior  half  of  body  a  grizzle  of  tawny  and  black,  tail  generally 
darker  than  rest  of  upper  parts;  mamxnse  2-2  » 4,  as  in  7*.  glis,  and 
not  3-3  =  6,  as  in  21  hdangeri. 

Color. — ^Upper  parts  of  head,  neck,  and  anterior  half  of  body, 
including  outerside  of  forelegs,  a  fine  grizzle  of  ochraceous  or  ochrar 
ceous  buflf  and  black,  the  darker  color  rather  in  excess,  the  general 
color  effect  being  similar  to  light  raw  umber,  in  certain  lights,  with 
an  olivaceous  cast;  upper  parts  of  posterior  half  of  body,  including 
outerside  of  hind  legs,  a  grizzle  of  tawny  and  black,  both  colors  about 
equally  mixed,  producing  a  general  color  effect  of  russet,  tail  above, 
a  coarse  grizzle  of  black  and  buff,  the  former  color  in  excess,  and  the 
tail  as  a  whole  distinctly  darker  and  more  blackish  than  rest  of 
upper  parts;  underside  of  tail  with  the  same  colors,  but  the  buffy 
predonunating  especially  in  the  middle  line;  under  parts  of  head,  neck 
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and  body  cream  color  to  dull  orahge  buflP,  with  more  or  less  of  the  dark 
bases  of  the  hoiiQ  showing  through,  inner  side  of  legs  colored  similarly 
to  under  parts,  but  hairs  scantier  and  colors  duller;  shoulder  stripe 
moderately  pronounced,  buflfy  in  color. 

ShiU  and  teeth. — ^These  do  not  differ  materially  from  those  of 
Tupaia  glis;  the  rostrum  is  if  anything  slightly  relatively  shorter  in  the 
more  northern  animal. 

Measwements, — ^The  usual  measurements  are:  Head  and  body, 
175-200  mm.;  tail,  150-185;  hind  foot,  41-46  Gess  than  m  T.  glis); 
zygomatic  width,  24-26;  width  of  brain  case,  18.5-20;  maxillary 
tooth  row,  17.5-19.5. 

Subspecies. — In  addition  to  the  mainland  form,  foiu*  insular  forms 
are  recognized: 

Tupaia  lacemata  wiOcinsoni,  middle  third  of  Malay  Peninsula, 

page  52. 

Tupaia  lacemata  lacemata,  islands  of  Lankawi  and  Terutau, 

page  53. 

Tupaia  lacemata  raviana,  Butang  Islands,  page  54. 
Tupaia  lacemata  ohscura,  Great  Redang  Island,  page  55. 
Tupaia  lacemata  longicauday  Perhentian  Island,  page  56. 

Remarks. — ^As  a  matter  of  practical  convenience  the  mainland  sub- 
species is  first  described,  and  comparison  of  the  insular  races  made 
with  it.  Tupaia  lacemata  is  almost  a  perfect  intermediate  so  far  as 
color  is  concerned  between  T.  glis  and  T.  belangeri.  Tupaia  helangcri 
is  lighter  in  color  and  the  contrast  of  its  rather  tawny  rump  with 
the  lighter  anterior  parts  of  the  body  more  marked;  its  tail  is  not  so 
dark.  The  point  of  most  perfect  diflferentiation,  however,  is  the 
number  of  mammse.  Twenty-four  females  of  T.  lacemata  showing 
developed  mammro  have  the  number  2-2=4,  while  21  females  of  T. 
belangeri  have  the  number  3-3=6. 

TUPAIA  LACBRI?ATA  Wn^KINSOin  Rotrinaon  and  Kloss. 

1911.  Tupaia  ferruffinea  vdlHnsoni  Robinson  and  Kloss,  Joum.  Fed.  Malay 
States  Mus.,  vol.  4,  No.  2,  p.  173,  April,  1911. 

Type-locality. — ^Ko-khau,  Tarang  (also  spelled  Trang  and  Trong), 
Lower  Siam. 

Type-specimen. — In  the  Selangor  Museum,  No.  1138/10,  skin  and 
skull  of  adult  male.  Ko-khau,  Tarang,  January  12,  1910.  I  have 
not  seen  this  type. 

Geographic  distribvMon. — ^Tarang  and  extendmg  northward  toward 
southern  Tenasserim.    See  No.  5  on  map  on  page  76. 

Diagnosis. — ^The  brightest  colored  member  of  the  species;  rump  more 
tawny,  larger  than  the  msular  forms  except  T.  la>cemata  hngicauda; 
tail  not  so  blackish  as  in  the  forms  on  the  west  coast  islands,  but 
darker  than  those  on  the  east  coast  islands. 

Color. — ^As  described  above  under  the  species,  brighter  than  any  of 
the  subspecies,  tail  moderately  blackish,  rump  rather  tawny;  shoulder 
stripe  rather  well  developed.  Digitized  by  CjOOglc 
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SJcvU  and  teeth. — ^Aside  from  their  relatively  larger  size,  the  skull 
and  teeth  of  T,  lacemcUa  wiOcinsoni  do  not  differ  essentially  from 
those  of  the  related  subspecies.     (Plate  2  and  plate  8,  fig.  3.) 

MeasvremefUs. — Collector's  external  measurements  taken  in  the 
flesh  (probably  the  type  but  not  stated  in  the  description) :  Head  and 
body,  180  mm.;  tail,  176;  hind  foot,  42;  ear,  16.  Cranial  measure- 
ments: Probably  the  type;  greatest  length,  51.8;  basal  length,  44.9; 
zygomatic  breadth,  25.9;  cranial  breadth,  20.9.  Usual  measure- 
ments of  adults:  Head  and  body,  180-195;  tail,  150-170;  hind  foot, 
43-45;  condylo-basal  length,  47-49;  zygomatic  width,  24-26;  width 
of  brain  case,  19-20;  maxillary  tooth  row,  18-19.    See  table  below. 

Specimens  examined. — ^Nineteen,  in  the  collections  of  the  United 
States  National,  British,  and  Selangor  Museums.    See  table  below. 

MeasuremeniM  of  Tupaia  lacemata  wUkimonXy  Umgicanda^  obscura. 


NftDK. 


LooaUty. 


Number. 


Sex. 


Motor  teeth 
worn. 


TJaeernata 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

T.Jaeernata 
kmrteanda. 

T.laternaia 
obKura, 
Do 


Taranff,   Tdi- 
bon  Island. 


Tarang.. 
.do. 


do 
do 
Cbong,  Tarang. 


"Si: 


do 

do 

do 

....do 

....do. 


do 

Lamra,  Tarang. 

do. ...77:. 

do 

do 


Cbong,  Tarang. 
E.Pcrhenaan 


....do 

at.  Redang  Is- 
land. 
....do 


83356 

83477 

83354 

83357 

867371 

10.10.1.31... 
10.10.1.30... 
10.10.1.34... 
iaiO.1.33... 
10.10.1.17... 
10.10.1.18... 
10.10.1.19... 
10.10.1.38... 
10.10.1.38... 
10.10.1.37... 
10.10.1.35... 
10.10.1.36... 
6H.t86A0.. 

8.M.3315/10. 
S.M.3387/10. 

8JC.3383/10. 


Female. 

If  ale.... 
...do..., 
...do.... 
Fdmale. 
...do.... 
ICale.... 
Female. 
...do..., 
Male.... 
...do.... 
Female. 
...do.... 
...do.... 
...do.... 
Male.... 
Female. 


Moderately 

...do.. 
Much. 
Moderately 

Adult 

Slightly... 
Moderately 
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*  Preserved  In  alcoholic.      '  Selangor  Museum.      *  pm*  not  in  place.      <  Permanent  li  and  c  not  in  place. 

TUPAIA  LACERNATA  LACERNATA  Thomas  and  Wroughton. 

1909.  Tupaia  lacemata  Thomas  and  Wbouohton,  Ann.  Mag.  Nat.  Hist.,  ser.  8, 
vol.  4,  p.  535,  December,  1909. 

Type-locality. — ^Island  of  Lankavi  oflF  the  west  coast  of  the  Malay 
Peninsula. 

Type^specimen. — ^In  British  Museum,  Reg.  No.  9.11.1.30,  skin  and 
skull  of  adult  female,  Pulo  Lankavi  (Kubong  Bodak  Island,  an  adja- 
c«it  islet) ;  collected  March  18, 1909,  by  Mr.  H.  C.  Robinson;  original 
number,  2673;  in  good  condition. 
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Oeographic  distribtUion. — ^Islands  of  Lankavi  and  Terutau,  including 
adjacent  islets,  west  coast  of  Malay  Peninsula.  See  No.  23  on  map 
on  page  75. 

Diagnosis. — ^Differs  from  Tapaia  laeemata  wiOcinscni  of  the  opposite 
mainland  in  its  slightly  smaller  size  and  less  tawny  rump,  darker  tail, 
and  less  conspicuous  shoulder  stripe,  and  slightly  smaller  skull  and 
teeth. 

Oder. — As  described  above  imder  the  species,  the  tawny  element  of 
the  rump  less  pronoimced  than  in  the  mainland  form,  and  with  the 
dark  elements  of  the  tail  when  viewed  from  above  more  conspicuous 
and  contrasted  with  the  color  of  the  back. 

SJcvU  and  teeth. — ^These  are  nearly  identical  in  appearance  with 
those  of  the  mainland  animal,  but  on  the  whole  appear  slightly 
smaller.     (Plate  8,  fig.  5.) 

Mecmurements. — ^Type:  Head  and  body,  180  mm.;  tail,  155;  hind 
foot,  44;  condylo-basal  length,  47.5;  zygomatic  width,  25;  width  of 
brain  case,  20;  maxillary  tooth  row,  19.  Usual  measurements:  Head 
and  body,  170-185;  tail,  140-150;  hind  foot,  42-44;  condylobasal, 
46-47,  zygomatic  width,  24-25;  width  of  brain  case,  19;  maxillary 
tooth  row,  18.    For  details  of  measurements  see  table,  page  57. 

Specimens  examined. — Seventeen  from  Pulo  Terutau  and  14  from 
Pulo  Lankavi. 

TUPAIA  LACERNATA  RAVIAlf  A  Lyon. 
1911.  Tupaia  raviana  Lyon,  Pioc.  Biol.  Soc.  Wash.,  vol.  24,  p.  167,  June  16, 1911. 

Type-locality. — ^Pulo  Rawi,  Butang  Islands,  oflf  west  coast  of  Malay 
Peninsula. 

Type-specimen. — ^In  United  States  National  Museum,  Cat.  No. 
104355,  Pulo  Rawi,  December  18,  1899;  collected  by  Dr.  W.  L. 
Abbott;  original  number,  172;  in  good  condition. 

Oeographic  distribution. — ^Butang  Islands,  west  coast  of  Malay 
Peninsula.     See  No.  24  on  map  on  page  75. 

Diagnosis. — Similar  to  Tupaia  laeemata  laeemata  and  T.  laeemata 
wiOcinsonif  but  skull  generally  wider,  and  rostrum  especially  thicker 
and  wider,  but  somewhat  lighter  in  color,  and  not  so  tawny  on  the 
rump. 

Color. — Tupaia  laeemata  raviana  differs  in  color  from  T.  I.  laeemata 
in  having  the  light  annulations  of  the  hairs  less  ochraceous  and  more 
buffy,  and  with  only  a  trace  of  tawny  on  the  rump;  the  black  element 
of  tail  is  less  in  evidence,  so  that  the  tail  as  a  whole  is  somewhat  lighter; 
the  feet  are  grayer  and  lees  ochraceous  than  they  are  in  T.  I.  laeemata; 
the  underparts  and  shoulder  stripe  are  not  different  in  the  two  forms. 

SkuU  and  teeih. — ^In  general,  the  skull  and  teeth  of  Tupaia  laeemata 
raviana  resemble  those  of  T.  I.  wiVdnsoni  and  T.  I.  laeemata,  but  the 
skull  is  noticeably  wider,  with  a  thicker  and  wider  rostrum,  and  more 
spreading  zygomata.  The  skull  differences  while  not  appearing  con- 
siderable in  a  descriptioni  are  quite  marked  when  skulls  of  the  two 
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foims  are  viewed  together,  and  are  greater  than  the  differences  seen 
in  the  skins.     (Plate  8,  fig.  4.) 

Measurements. — ^Type:  Head  and  body,  184  nun.;  tail,  165;  hind 
foot,  46;  condylo-basal  length,  46.6;  zygomatic  width,  25.6;  width  of 
brain  case,  19;  maxillary  tooth  row,  17.5;  width  of  rostrum  back  of 
incisors,  7.  For  measurements  of  a  second  specimen  from  Pulo 
Adang,  Butang  Islands,  see  table,  page  57. 

Specimens  examined. — ^Two  from  the  Butang  Islands,  the  type  from 
Pulo  Rawi,  and  one  from  Pulo  Adang. 

TUPAIA  LACBRNATA  OB8CURA  KloM. 

1911.     Tupaia  obicura  Kuoaa,  Ann.  Mag.  Nat.  Hiat.,  aer.  8,  vol.  7,  p.  116,  January, 
1911. 

Typ^-locaiity. — Great  Redang  Island,  oflf  east  coast  of  Malay 
Peninsula,  near  Tringanu. 

Type-spedrrien, — ^In  Selangor  Musemn,  No.  2279/10.  Skin  and 
skull,  adult  male,  Great  Redang  Island,  September  2,  1910;  col- 
lected by  Mr.  C.  Boden  Kloss,  original  number,  3708.  I  have  not  seen 
the  type-epecimen. 

Geographic  distribution. — Great  Redang  Island.  See  No.  39  on 
map  on  page  75. 

Diagnosis. — ^Differs  from  the  mainland  Tupaia  lacemata  wiOcinsoni 
in  possessing  a  generally  distinctly  lighter  coloration  and  smaller 
size. 

Color. — ^Based  on  two  topotypes  kindly  loaned  by  the  Selangor 
Museum,  Reg.  Nos.  2282/10,  and  2287/10.  Neither  of  the  two  spec- 
imens are  in  uniformly  the  same  pelage,  both  having  a  newer  and 
darker  pelage  anteriorly,  and  an  older  and  lighter  posteriorly.  Gen- 
eral color  of  the  upper  part  of  head,  neck,  and  body  and  outer  side  of 
legs  a  fine  grizzle  of  blackish  and  tawny  ochraceous  (darker  pelage 
areas)  and  of  blackish  and  ochraceoiis  (lighter  pelage  areas),  the 
ochraceous  or  tawny  ochraceous  always  in  excess;  tail,  above,  a 
uniform  grizzle  of  blackish  and  cream  buff,  the  darker  color  slightly 
in  excess;  tail,  below,  similar  but  the  lighter  color  predominating, 
particularly  in  the  middle  line;  imder  parts  cream  color  to  almost 
buff  yellow;  shoulder  stripe  well  defined,  whitish  or  cream  color. 

SkuU  and  teeth. — ^The  skull  and  teeth  of  Tupaia  lacemata  ohscura 
differ  from  those  of  the  related  forms  only  in  their  generally  smaller 
size  and  somewhat  relatively  larger  huilsd. 

Measurements. — "Collector's  external  measurements  of  type: 
Head  and  body,  173;  tail,  167;  hind  foot,  40;  ear,  15.  Cranial  meas- 
urements: Greatest  length,  48;  *  *  *  basal  length,  42;  *  *  ♦ 
greatest  cranial  breadth,  19.1;  zygomatic  breath, '25.8/'  Formeas- 
orements  of  two  topotypes,  see  table  page  53,  and  see  also  Eloss., 
Jour.  Fed.  Malay  States  Museimi,  vol.  4,  p.  192,  October,  1911. 

Specimen  examined, — ^Two  loaned  by  the  Selangor  Museum. 
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TUPAIA  LACBRNATA  LONQICAUDA  KlMt. 

1911.    Tupaia/erruginea  hnffioauda,  Eloss,  Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  7, 

'  p.  117,  January,  1911. 
1911.    Tupaia  longioauda,  Elobs,  Joum.  Fed.  Malay  States  Mus.,  vol.  4,  p.  190, 
October,  1911. 

Type-iocdlity. — ^East  Perhentian  Islandi  off  TringanU;  east  coast  of 
Malay  Peninsula.  * 

Type-specimen. — ^In  Selangor  Museum  No.  2295/10;  skin  and  skull 
adult  female,  East  Perhentian  Islandi  September  8,  1910.  Collected 
by  C.  Boden  Kloss;  original  number;  3517.  I  have  not  seen  the 
t3^e-specimen. 

Oeographic  distrilmtion. — ^East  and  West  Perhentian  Islands  off 
east  coast  of  Malay  Peninsula.     See  No.  38  on  map  on  page  75. 

Diagnosis. — ^Differs  from  the  other  subspecies  in  its  longer  tail  and 
Lighter  color. 

Cohr, — ^Based  on  two  specimens  loaned  by  the  Selangor  Museum; 
Nos.  2303/10  and  2315/10.  The  general  color  of  Tupaia  lacemata 
longicauda  is  essentially  the  same  as  it  is  in  the  mainland  T.  lacemata 
wiUcinsoni,  but  the  ochraceous  and  tawny  ochraceous  bands  on  the 
hairs  are  wider  and  more  conspicuous,  and  the  lighter  color  is  slightly 
in  excess  of  the  black;  the  grizzling  is  coarser;  and  there  is  less  con- 
centration of  the  tawny  color  on  the  rump;  and  the  anterior  parts 
have  no  indication  of  the  slight  olivaceous  tint  seen  in  T  lacemata 
vnOcinsoni;  essentially  the  same  colors  are  found  in  the  tails  of  T. 
lacemata  longicauda  and  wUJcinsoni,  but  the  black  is  not  in  excess  in 
T,  lacemata  longicauda;  the  under  parts  of  the  two  forms  are  essen- 
tially alike;  the  hands  and  feet  of  T.  Z.  longicauda  are  more  ochraceous 
than  they  are  in  T,  I.  vnOcinsoni, 

SkuU  and  teeth. — No  appreciable  differences  exist  between  the  skull 
and  teeth  of  Tupaia  lacemata  longicauda  and  T  lacemxsia  wHkinsoni. 

Measurements. — "Collector's  external  measiurements  of  the  type: 
Head  and  body,  178;  tail,  192;  hind  foot;  44;  ear,  16.  Cranial 
measurements:  Greatest  length,  51.7;  basal  length,  44.7;  *  ♦  ♦ 
-greatest  cranial  breadth,  19.5;  zygomatic  breadth,  26.2.*'  For  meas- 
urements of  two  topotypes  see  table,  page  53,  and  for  measurements 
of  additional  specimens  see  Kloss,  Joum.  Fed.  Malay  States  Mus., 
vol.  4,  p.  193,  October,  1911.  The  average  external  measurements 
of  24  adults  given  by  Mr.  Kloss  is:  Head  and  body,  177.  5;  tail,  185.6; 
and  hind  foot,  43.5.  A  few  specimens  have  the  tail  actually  shorter 
than  the  head  and  body,  2304/10,  179, 176;  2315/10,  190,  184,  and  in 
one  case  equal  2214/10,  178,  178. 

Specimens  examined. — ^Two  loaned  by  the  Selangor  Museum. 

Remarks. — The  two  treeshrews  just  described  are  closely  related  to 
one  another  as  well  as  to  the  mainland  form  from  the  middle  of  the 
Malay  Peninsula  from  which  they  have  evidently  been  derived. 
Although  somewhat  more  like  Tupaia  lelaaigeri  in  point  of  coloration 
than  the  other  subspecies,  yet  the  mammse  are  2-2=4.     laical 
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Tupaiaglis  ferrugineais  found  on  the  nearby  mainland  of  Tringanu. 
T.  t  obseura  and  longicofuda  are  quite  different  from  the  tupaias 
foimd  on  Tioman^  Pemangil,  and  Aor,  which  are  distinctly  of  the 
ferruginea  type. 

Mr.  KI068  ^  makes  the  following  interesting  observations  on  the 
habits  of  this  treeshrew:  ^'Of  the  numerous  species  of  TupaAa  which  I 
collect^  personally,  71  Vyngicauia  with  T,  nicobarica,  Zelebor  and  its 
subspecies  T.  (N.)  surda,  Miller,  alone  are  truly  arboreal  in  habit.  As 
a  rule  the  so-called  'treeshrews'  are  seen  and  trapped  on  the  groimd 
where  they  live  and  feed,  or,  at  most,  climb  occasionally  into  low 
bushes.  In  them  the  tail  is  shorter  than  the  head  and  body  length. 
The  above-named  animals,  which  are  met  with  in  high  trees  and  have 
the  habits  of  squirrels,  all  possess  a  tail  that  is  considerably  longer 
than  the  length  of  head  and  body." 

MeaaunmenUo/Tupaia  lacamata  lacerruUa  and  T,  lacemata  raviana. 
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TUPAIA  DBMISSA  ThonuM. 

1888.  Tupaja  ferruginea  var.  chrysiara  Jbntink  (not  of  Gflnther),  Notes  Leyden 
Museum,  vol.  11,  p.  29,  1889.    Type-locality,  Deli,  Sumatra. 

1904.  Tupaia  ferruginea  demiua  Thoicas,  Zool.  Ailb.,  vol.  27,  p.  723,  July  12, 
1904. 

1905.  Tupcdaferruginea  demma,  Sghnsidsb,  Zool.  Jahrb.,  vol.  20,  p.  86, 1905. 

Type-locdiUy. — ^Tanjong  Bringin,  lower  Laugkat,  northeastern 
Sumatra. 

Type-specimen. — ^In  British  Museum,  R^.  No.  4.6.9.1,  skin  and 
skull  of  adult  female,  collected  at  Tanjong  Bringin,  lower  Langkat, 
Sumatra,  February  8,  1898,  by  Gustav  Schneider.  Originally  pre- 
served in  alcohol,  but  made  into  a  skin  probably  about  1904.  The 
colors  do  not  appear  to  have  been  affected  by  the  alcohol.  Type 
specimen  in  good  condition. 

Oeographie  distribution. — Deli-Langkat  r^on,  northeastern  Suma- 
tra. It  was  not  foimd  by  Dr.  W.  L.  Abbott  immediately  north  of 
lower  Langkat,  in  the  vicinity  of  Aru  Bay,  nor  in  the  r^on  of  the 
Siak  River  a  short  distance  to  the  southeast.  See  No.  7,  on  map  on 
page  75. 

Diagnosis. — ^In  all  respects  like  T.  glis  ferruginea  except  that  the 
color  of  the  tail  is  cream  buff;  mammfis^  2-2 » 4. 

Color. — ^The  color  of  Tupaia  demissa,  with  the  exception  of  the 
tail,  is  so  like  that  of  T.  g.  ferruginea  that  no  detailed  description  is 
necessary.  The  tail,  except  its  base,  which  is  like  adjacent  parts  of 
body,  is  cream  buff  in  color  throughout  its  whole  extent  on  both 
surfaces,  although  a  few  brownish  hairs  may  mar  the  clearness  of  the 
upper  view. 

SJcuU  and  teeth. — ^As  in  Tupaia  glis  ferruginea. 

Measurements. — ^Type:  Hind  foot,  44  mm.;  condylo-basal  length, 
49.5;  zygomatic  width,  27;  width  of  brain  case,  20.5;  maxillary 
toothrow,  19.    For  individual  measurements,  see  table,  page  59. 

Remarlcs. — Tupaia  demissa  is  a  very  distinct  member  of  the  'ferru- 
ginea'' group.  Although  described  as  a  subspecies,  and  occurring  on 
the  same  land  mass  with  T.  g.  ferruginea,  I  have  here  called  it  a  full 
species  because  so  far  as  I  am  aware  there  is  no  evidence  of  it  inter- 
grading  with  the  usual  form.  It  appears  to  be  a  well-established 
color  anomaly  of  T.  g.  ferruginea  quite  parallel  with  the  case  of  Tana 
chrysura  of  Borneo.  Because  the  tail  has  a  uniform  color  and  is  not 
a  decided  mixture  of  blackish  and  some  buffy  or  rufescent  color, 
Tupaia  demissa  might  with  a  certain  degree  of  pro})riety  be  classed 
with  the  splendidula  group,  but  I  am  much  more  inclined  to  consider 
it  a  perpetuated  case  of  partial  albinism  in  the  ferruginea  group. 

Specimens  examined. — Six,  all  from  Deli  or  Langkat.  In  addition 
to  these  I  have  seen  a  specimen  of  this  species  on  exhibition  in  the 
Natural  History  Museum  at  Strassburg,  collected  in  ''Sumatra"  in 
1903*    A  specimen  of  this  species  is  recorded  by  Jentink  in  the  Ley- 
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den  Museum  as  Tupaiaferraginea  chrysura  in  1888,  collected  at  Deli 
by  Doctor  Hagen.  Doctor  Jentink  considered  it  a  mere  color  freak, 
and  tentatively  applied  the  name  chrysura  in  analogy  with  Tupaia 
iana  var.  chrysura  Gfinther  of  Borneo. 


MeoiuremenU  of  Tupaia  dtmiita. 


Looaltty. 


Number. 


Sex. 


Molar  teeth 


Bniimtri,npper  Lang- 

kat 
Bmnatia  JoTmr  Laag- 

8imatia,DeU 

Do.: 

Bomatimylower  Lang- 

8QiDitn,Langkat... 


4.4.1.4.. 
4.0.0.11. 


174W8 

174600 

11461  Berlin  a 

Berllii.Rolle 
collection, 
64.« 


Male... 

Ftanale 

..do.... 
...do.... 


Moderately. 
.....do 


mm. 
43 


mm. 
50.5 


44  40.5 


SUgfaay*. 
.do.. 


Female 


Moderately. 
Adult 


900^ 
200i: 


140d: 
155  i: 


45 

48.5 

40 


mm. 
25 

27 

23.5 
25.5 
26.5 


20 

20.5 

19.5 

20 

20 


mm. 
20 

19 

17 

10.5 

19.5 


2-2 
2-2 


2-2 


I  Type. 


*  Permanent  <>  half  way  up. 


s  Skull  only. 


*  Skin  only. 


TUPAIA  BXLANOBRI  (Wifner). 

1835.  Tupaia  du  Pegou  Isadobb  Geoffboy,  in  Belanger,  Zool,  Voyage  anx  Indee 
Orientalee,  pp.  103-107,  pi.  4. 

1841.  C1[adohaU9\  helangeri  Waonsb,  Schreber's  SftugthierO)  Supplementband, 
vol.  2,  p.  42. 

1842.  Tupaia  peguanus  Lesson,  Nouv.  Tabl.  Reg.  Anim.  Mamm.,  p.  93.    Based 
on  precisely  the  same  animal  as  CI.  belangeri  of  one  year  earlier. 

1879.  Tupaia  helangeri^  Andebson  Zool.  Res.  West  Yunnan,  p.  126,  pi.  7,  figs. 
6  and  7. 

Typer-loccMty. — Siriam,  near  Rangoon;  Pegu,  Burma,  southeastern 
Asia. 

Typespedmen. — A  specimen  that  might  be  considered  the  type  is 
in  the  Paris  Museum  of  Natural  History.  It  bears  the  numbers  2 
and  1023;  it  is  labeled  "Indesorientales,"  and  was  probably  collected 
by  Belanger,  December,  1828.  It  is  an  old  mounted  and  much 
bleached  specimen  with  the  skull  inside.  Aside  from  historical  asso- 
ciation, this  specimen  has  little  value.  ' 

OeograpMc  distribution. — ^Along  the  west  coast  of  the  Malay 
Peninsula,  from  Victoria  Point  flat.  10°  N.),  northward  and  west- 
ward into  Pegu  and  Arakan,*  and  probably  extending  northward 
along  the  river  valleys,  and  on  the  following  islands :  Preparis  between 
the  Andamans  and  Pegu;  and  Bentink,  Domel,  Elissering,  Sullivan, 

s  See  Cat  llamm.  Indian  Hus.,  pL  1,  pp.  16^155, 1881. 
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Clara,  James,  St.  Luke,  and  St.  Matthew  of  the  Mergui  Archipelago, 
and  probably  other  islands  of  the  same  group.  See  No.  2  on  map 
on  page  75. 

Diagnosis. — ^Differs  from  T.  gJis  ferraginea  in  generally  lighter  and 
more  grayish  coloration  and  from  T.  chinensis  in  having  a  distinct 
ochraceous  wash  over  the  rump  and  lower  back;  mammsB,  3-3  =  6. 

Color. — ^Upper  parts  of  head,  neck,  anterior  half  of  back  and  outer 
side  of  forelegs  a  fine  distinct  grizzle  of  cream  buff  and  blackish,  the 
buffy  color  slightly  in  excess;  lower  back,  rump,  base  of  tail,  outer  side 
of  hind  legs  a  fine  grizzle  of  ochraceous  and  blackish,  the  ochraceous 
in  excess;  lower  back  distinctly  different  in  color  from  upper  back, 
but  the  one  imperceptibly  merging  into  the  other;  tail  above  usually 
intermediate  in  color  between  anterior  and  posterior  back,  but  the 
grizzling  less  distinct  and  with  an  excess  of  the  darker  color;  under- 
side of  tail  similar  to  upper,  but  lighter  and  more  buffy,  and  the 
grizzling  less  distinct;  imderparts,  including  inner  sides  of  legs,  cream 
color  to  buff  yellow. 

SJcvU  and  teeth. — The  skuU  and  teeth  of  Tupada  hdangeri  show  no 
pecularities  to  distinguish  them  with  certainty  from  those  of  related 
species ;  the  rostrum  is  relatively  shorter  than  it  is  in  T.  glis  ferraginea, 
and  the  skull  as  a  whole  slightly  smaller  than  it  is  in  T.  glis  ferraginea, 
and  slightly  larger  than  in  T.  chinen>sis.    (Plate  8,  fig.  2.) 

Measurements. — ^Usual  measurements  of  adults:  Head  and  body, 
175  to  190  mm.;  tail,  150  to  160;  hind  foot,  42  to  45;  condylo-basal 
length,  46  to  48;  zygomatic  widtii,  24  to  25;  width  of  braincase,  18 
to  19;  maxillary  tooth  row,  18  to  19.  For  details  of  measiu'ements, 
see  table,  pages  62  and  63. 

Specimens  examined. — ^Tenasserim  and  Pegu,  30,  Mergui  Archi- 
pelago, 26,  from  the  following  islands:  Bentink,  2;  Domel,  4;  Kis- 
sering,  3;  Sullivan,  2;  Qara,  1;  James,  8;  St.  Luke,  1;  St.  Mat- 
thew, 5. 

BemarJcs. — Tapaia  hdangeri  as  represented  by  specimens  from  the 
Mergui  Archipelago  and  the  mainland  opposite  is  a  well  marked  form. 
From  the  type-locality,  however,  specimens  are  less  differentiated. 
In  the  British  Museum  are  two  skins  from  Rangoon,  one  of  which, 
Reg.  No.  6.4.5.3,  is  quite  typical  of  the  species  as  here  described;  the 
other,  Reg.  No.  7.7.20.7,  is  scarcely  ochraceous  posteriorly  and  bears 
considerable  resemblance  to  T.  chinensis.  Both  these  skins  were  col- 
lected in  February  of  different  years,  and  both  are  adult.  It  would 
appear  that  T.  hdangeri  is  not  as  differentiated  at  the  type-locality  as 
it  is  further  southward  along  the  coast.  As  originally  described 
Tapaia  hdangeri  does  not  appear  to  be  different  from  T.  chinensis. 
In  the  old  accounts  mention  is  not  made  of  the  distinct  ochraceous 
wash  over  lower  back,  but  as  the  species  at  that  time  was  being  sepa- 
rated from  T.  ferraginea,  this  is  not  surprising.'    The  old  specimen, 
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that  may  be  taken  as  the  type  of  the  species,  has  been  exposed  to  the 
light  too  long  to  be  of  value  in  determining  whether  it  was  a  typical 
T.  belangeri  or  approached  T.  chinenHs.  The  tzcta  appear  to  be  that 
hdangeri  is  the  oldest  name  for  the  continental  Tupaias  that  are  not 
fermginea.  From  the  description  and  supposed  type-specimen,  the 
name  hdangeri  might  be  applied  to  what  I  call  in  this  paper  heUmgeri 
or  chinensia,  but  at  the  type-locality  of  hdangeri  occur  treeshrews 
certainly  belonging  to  what  is  here  called  hdangeri;  and  chinenais  has 
been  proposed  by  Anderson  for  uniformly  grizzled  grayish  treeshrews 
farther  northward,  thus  leaving  hdangeri  perfectly  available  for  the 
Tenasserim  animal. 

The  relationship  between  Tupaia  hdangeri  and  T.  chinensia  seems 
intimate,  and  it  would  not  be  surprising  if  the  two  forms  were  found 
to  intergrade,  hdangeri  being  confined  to  the  coastal  region  and 
ehinensia  to  the  higher  region  of  the  interior.  As  it  is,  many  of  the 
specimens  examined  are  not  typical  of  hdangeri,  among  them  British 
Museum,  Reg.  No.  7.7.20.7  Rangoon;  Reg.  No.  85.8.1.82  Meetan; 
Reg.  Nos.  82.11.18.1,  85.8.1.86  Thaungyeen  Valley,  and  Reg.  No. 
85.8.1.90  Bankasun,  and  the  two  Kokareet  specimens  in  Genoa. 
Before  determining  this  point  it  would  be  desirable  to  obtain  good 
series  of  skins  from  the  mouths  of  the  Irawadi  and  Salwen  Rivers 
and  at  various  points  from  along  the  river  until  the  upper  courses  in 
or  near  Yunnan  are  reached. 

The  specimens  in  the  United  States  National  Museum  from  the 
various  islands  of  the  Mergui  Archipelago  are  fairly  uniform  in  most 
of  their  characters.  A  few  differences  in  size  or  color  are  indicated  in 
some  of  them,  but  it  does  not  appear  possible  to  divide  them  into 
geographic  races,  or  to  separaie  the  island  forms  as  a  whole  from  those 
of  the  adjacent  mainland.  On  the  mainland,  Bentink,  St.  Luke,  St. 
Matthew,  the  skins  appear  brighter  on  the  lower  back,  and  on  Domel, 
Sullivan,  Clara,  James,  and  Kissering,  the  skms  are  slightly  duller  on 
the  lower  back,  and  perhaps  darker  anteriorly.  A  few  slight  differ- 
ences in  size  are  revealed  by  examining  the  table  of  measurements. 
All  the  St.  Matthew  specimens  have  a  maxillary  too  throw  of  19  nmi. 
or  over,  while  on  James  Island  it  is  18.5  or  under,  and  in  a  single 
8]^imen  from  St.  Luke  Island  it  is  only  17.5.  But  these  extremes 
are  all  bridged  over  by  intermediate  specimens  from  other  islands  or 
from  the  mainland. 

A  treeshrew  probably  related  to  Tupaia  hdangeri  occurs  on 
Preparis  Island,  between  the  Andamans  and  Pegu.  A  specimen 
from  there  is  recorded  by  Anderson  in  the  Catalogue  of  Mammals  of 
the  Indian  Museum,  Calcutta,  part  1,  page  155,  listed  as  "hh.''  It  is 
said  to  be  darker  than  the  mainland  specimens,  and  undoubtedly 
represents  an  undescribed  form. 
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MeasureTnents  of  Tupaia  belangeri. 
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MeaauremenU  of  Tupcda  belangeri—Contmued. 


LooaUty. 


Hernil  Archipelago,  Kisse- 
nmg. 

Do 

Do 

Xergai  Archipelago,  Sulli- 
no. 

Do 

X«gni    Archipelago,    St 
Matthew.      ^^ 

Do 

Do 

Do 

Do 

H««^  Archipelago,  Domel . 

Do 

HcffDl    AnAiipeiago,    Bt 
Lake. 


Number. 


124203.. 

124202.. 
124204.. 
124102.. 

124108. 
1043fie.. 


104861 

111911 

104360 

104400, 8kun. 

124173 

124174 

104363 

124175 

104362 


Sex. 


Male... 

Female 
..do... 
Male... 


Female 
Male 


..do... 
..do... 
Female 
..do... 
Male... 
..do... 
Female 
..do... 
Male... 


Molar  teeth 
worn. 


Moderately 


.do. 
.do. 
.do. 

.do. 
.do. 


....do 

Much 

Moderately 
SlighUy.... 
Moderately 

do 

Much 

Moderately 
Slightly.... 


mm. 
180 

190 
180 
183 

185 
184 

171 
180 
184 
166 
180 
175 
165 
176 
178 


160 

160 
160 
162 

160 
160 


160 
163 
152 
138 
135 
152 
155 
152 


43 


46  25.5 


41  46 


43  47.525 


47.5 
49 


48.5 

47.5 

48.5 

47.5 

48 

47± 

45.5 

46.5 

47 


25 


47.5245 


24.5 
26.5 


26.5 

26.6 

26.5 

25.5 

26 

26.5 

24 

24 

24 


mm 
19 

19 
19 
19 

19.5 
19.5 


19 

18.5 

18. 

19 

19± 

19.5 

18.5 

18.5 

19 


17 

18 
18 
17.5 

18.6 
19 


519 


19 
18 
17.5 


a-8 
8-3 


3-3 


19 
19.5.... 


3-3 
19.6.... 
19.5.... 
la  5  . . . . 


3-3 


TUPAIA  CHINBNSIS  AnderMO. 

1879.  Tupoia  ckinensii  Andebson,  Zool.  Kee.  West.  Yunnan,  p.  129,  pi.  7,*fig8. 
8  and  9. 

Type-hcalUy. — ^Ponsee,  Kakhyen  Hills,  3,185  feet,  and  Muangla, 
Sanda  Valley,  2,400  feet,  western  Yunnan,  China. 

Ihfpe-specimens. — ^Two  specimens  of  this  species  were  evidently 
secured  by  Dr.  Anderson,  No.  204a,  adolescent  male  in  alcohol,  and 
its  skull,  Ponsee,  and  No.  204&  and  c,  skin  of  an  adult  and  its 
skull,  Muangla,  in  the  Catalogue  of  Mammalia  in  the  Indian  Museum, 
Calcutta,  Part  I,  1881,  page  155.  So  far  as  I  am  aware  these  speci- 
mens are  still  in  Calcutta.  They  are  not  in  London  at  the  British 
Museum,  and  I  have  not  seen  them.  Cranial  measurements  of  both 
are  given  in  the  original  accoimt,  external  measurements  of  one  of 
them,  and  illustrations  of  the  skull,  probably  of  the  specimen  of  which 
the  external  measurements  are  given  (determined  by  comparing  some 
of  the  figures  given  with  the  actual  measurements  of  the  illustration). 
The  specimen  whose  skull  is  illustrated  and  whose  external  measure- 
ments are  given  should  be  considered  the  type.  As  to  whether  it  is  the 
Ponsee  or  the  Muangla  specimen  it  is  impossible  to  say,  though  if  both 
specimens  are  still  intact  a  careful  examination  of  them  and  the  meas- 
mements  and  illustrations  would  probably  disclose  which  specimen  is 
the  type  and  which  of  the  two  localities  is  the  exact  type-locality. 

Geographic  distribvtion. — Tupaia  ehin^ensis,  as  here  understood, 
ranges  from  northern  Tenasserim  and  Burma  northward  into  China  as 
far  as  Ifitschi  (or  Meechee)  ( 1)  and  from  Nepal,  on  the  west,  as  far  east 
18  Mongtsze  and  Tonkin,  China.    See  No.  1  on  map  on  page  75. 
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Diagnosis, — Tupaia  chinen&ia  is  characterized  by  a  iinifiom 
grizzled  olivaceous  gray  color  without  ferruginous  on  upper  parts,  or 
ochraceous  colors  on  rump;  skull  slightly  smaller  than  in  T.  glis 
ferruginea,  with  relatively  shorter  rostrum;  mammae,  3-3=6. 

Oolor. — ^Upper  parts  of  head,  neck,  and  body  and  outer  side  of  legs 
a  fine  imif orm  grizzle  of  blackish  and  a  color  that  varies  from  buff  to 
ochraceous  in  certain  individuals,  the  lighter  colors  predominating 
anteriorly;  both  colors  are  about  equally  mixed,  in  some  individuals 
the  lighter  colors  are  in  excess,  and  in  others,  especially  in  the  middle 
line  posteriorly  the  black  admixture  is  sometimes  in  excess;  the  tail 
above  is  a  coarse  grizzle,  sometimes  showing  indistinct  annulations 
of  the  same  colors  as  have  the  upper  parts  of  body,  below  the  tail 
is  lighter,  especially  in  the  middle  line;  the  imderparts  of  head,  neck, 
and  body,  including  the  inner  sides  of  the  legs,  vary  from  distinct 
whitish,  sometimes  with  the  dark  bases  of  the  hairs  showing  through, 
to  buffy ;  hands  and  feet  shnilar  to  outer  sides  of  legs  but  often  lighter 
and  grayer;  shoulder  stripe  poorly  developed  and  sometimes  prac- 
tically obsolete.  Three  skins  from  Meechee,  China,  are  quite  light 
and  grayish,  but  are  almost  exactly  matched  by  a  British  Museum 
skin  from  Manipur,  Reg.  No.  85.8.1.89.  The  Darjiling  and  two  of  the 
Tura  skins  are  rather  dark,  as  are  also  the  Siamese  skins,  none, 
however,  are  so  generally  dark  as  are  Tupaia  concohr  and  T.  modesta. 

SJcuU  and  teeth, — These  are  of  the  same  general  style  as  they  are  in 
T.  glis  ferrugineay  but  average  slightly  smaller  and  have  a  relatively 
shorter  rostrum,  so  that  the  distance  from  the  end  of  the  premaxillary 
to  the  lachrymal  notch  is  generally  distinctly  less  than  the  distance 
from  the  notch  to  the  external  auditory  meatus.  Although  T. 
ckinensis  was  originally  separated  from  T.  belangeri  mainly  on  skull 
characters,  I  have  been  able  to  find  no  satisfactory  constant  char- 
acters to  distinguish  skulls  of  the  two  forms.  The  individual  varia- 
tion in  skulls  of  Tupaia  is  quite  considerable,  and  with  a  relatively 
small  number  of  specimens  such  as  Anderson  seems  to  have  had  it 
would  be  comparatively  easy  to  find  distinguishing  features.  I 
regret  that  I  have  not  seen  his  type  or  cotypes.     (Plate  8,  fig.  1.) 

Measurements, — ^Anderson's  measurements  of  the  cotypes  con- 
verted to  millimeters:  Head  and  body,  ,  165  mm.;  tail, , 

156;  hind  foot, ,  40;  inferior  margin  of  foramen  magnum  to  tip 

of  prcmaxillaries,  39,  40  (making  a  condylobasal  length  of  approxi- 
mately 42, 43) ;  zygomatic  width,  22,  23.  The  usual  measurements  of 
adults  corresponds  very  closely  with  those  of  the  cotypes,  the  head 
and  body  measurement  is  often  5  mm.  longer,  but  the  tail  in  most  of 
the  specimens  which  have  collectors'  measurements  b  nearly  always 
from  5  to  15  mm.  longer  than  head  and  body,  but  the  skins  and 
alcoholics  of  which  I  have  taken  approximate  head  and  body,  and  tail 
measurements  show  the  tail  to  be  shorter  than  head  and  body.  The 
maxillary  tooth  row  is  about  17.5.  For  details  of  measiurements,  see 
table,  page  66. 
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Specimens  examined, — ^Forty-three,  mostly  in  the  collections  of  the 
British  Museum,  only  one  in  the  United  States  National  Museum. 
For  list  of  specimens,  see  table,  page  66. 

BemarJcs, — ^The  specimens  which  I  have  included  imder  Tupaia 
ehinensis  constitute  a  somewhat  heterogeneous  collection.  With  the 
T.  glis  ferruginea  group  I  have  recognized  many  slightly  differen- 
tiated geographic  forms,  mostly  insular,  but  with  Tupaia  ehinensis 
I  have  been  extremely  conservative  and  have  not  ventured  to 
describe  some  color  variations  that  are  as  pronounced  as  some  of 
the  color  variations  in  the  ferruginea  group.  This  is  largely  from 
lack  of  adequate  material  and  to  the  fact  I  have  not  seen  the  cotypes 
or  even  topotypes  of  T,  ehinensis.  Many  of  the  localities  are  repre- 
sented by  only  single  specimens  instead  of  adequate  series  and  are 
unaccompanied  by  notes  as  to  altitude.  The  specimens  that  one 
might  be  inclined  to  recognize  as  races  of  T.  ehinensis  are  the  three 
Meechee  ^  specimens  very  light  in  color,  though  showing  degrees  of 
lightness  among  themselves  and  the  rather  f uU-pelaged  olivaceous 
specimen  from  Jerkalo  on  the  Thibet  boundary.  Light  as  are  the 
Meechee  8j>ecimens  compared  with  the  majority  of  the  others,  yet 
they  are  not  more  different  from  them  than  two  specimens  from 
Tura,  Assam  (American  Musemn  of  Natural  History,  Cat.  Nos. 
26843  and  26841),  showing  there  may  be  considerable  individual 
variation.  Until  more  material  is  at  hand,  with  carefully  worked 
out  localities  it  seems  best  for  the  present  to  refer  all  the  northern 
uniformly  grizzled  grayish  continental  treeshrews  to  the  single 
spines  Tupaia  ehinensis.  The  relationship  of  Tupaia  ehinensis  to 
r.  hdangeri  is  not  perfectly  clear.  What  I  have  called  T  helangeri 
is  typical  in  the  Mei^i  Archipelago  and  adjacent  mainland,  and 
is  certainly  a  very  different  animal  from  T,  ehinensis  as  found 
away  from  the  seacoast,  back  in  the  interior.  I  am  free  to  admit 
that  I  have  seen  certain  specimens  from  Tenasserim,  particularly 
some  to  the  east  of  Moulmein  that  could  with  considerable  pro- 
priety be  placed  in  either  species,  and  I  strongly  suspect  that 
future  collections,  with  carefully  identified  localities  and  altitudes, 
will  show  that  Tupaia  ehinensis  is  a  subspecies  of  T  helangeri.  If 
that  should  prove  to  be  the  case,  the  relation  of  them  to  Tupaia 
glis  ferruginea  will  be  interesting.  At  present  T  ehinensis  and  T. 
hdangeri  appear  to  be  sharply  separated  from  T.  g.  ferruginea  and 
T.  laeemata  unUcinsoni  by  the  presence  of  six  instead  of  four  mammas 
as  was  pointed  out  by  Thomas'  in  1891.     In  spite  of  that  marked 

1  The  only  Meechee  that  I  have  been  able  to  find  on  modem  maps  is  Mitschl  (see  p.  75).  The  three 
Meechee  specimens  were  coUected  by  Styan  and  are  labeled  Meechee,  Ymman.  No  Meechee  appears 
on  the  numeroos  maps  of  Yimnan  tiiat  I  have  examined.  As  to  the  exact  locality  of  the  Meechee  speci- 
mens  I  can  not  say.  It  is  very  doubtful  if  treeshrews  occur  as  &r  north  in  China  as  MitschL  Perhaps 
Meechee  is  only  a  small  village  in  Yunnan  and  the  three  specimens  may  be  virtual  topotypes, 

s  AmL  Mas.  CIt.  Stor.  Nat.  Genova,  ser.  2,  toL  10,  p.  920, 1880-01, 

80450*— Proc.N.M.vol.45— 13 5 


Digitized  by  VjOOQIC 


66 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


TOL.45. 


difference,  however,  T.  Idcemata  wUJcinsoni  in  point  of  color  appears 
as  an  almost  perfect  intermediate  between  Tupaia  glis  ferruginta 
and  T.  helangeri.  With  the  certain  rather  doubtful  specimens  from 
Tenasserim  it  may  ultimately  develop  that  but  a  single  species 
of  Tupaia  occurs  on  continental  Asia  ranging  from  Singapore  to 
Meechee  and  from  Nepal  to  Tonkin,  but  wherever  there  are  sufficient 
climatic  or  physiographic  differences  subspecies  have  been  produced, 
of  which  five  continental  forms  have  been  described — T.  glisferrugi- 
neaj  lacemata  wUkinsoni,  heUmgeri,  chinensis,  concohr. 

Measurements  of  Tupaia  chinensis,  ' 

[A.  M.  N.  H. -American  Miuenm  of  Natural  History,  New  Yorlc.    D.  M.- British  Muaeom.] 


LocaUty. 

Number. 

Sex. 

MoUr  teeth 
worn. 

1 
1 

i 

►» 

4 

! 
>> 

i 

5 

i 

1 

Z 

lieecheo.CliJna 

Do 

8.8.11.14 

8.8.11.13 

8.8.14.14 

Female . 
...do.... 

None» 

mm. 

mm. 

mm. 

45 

41 

42 

41db 

mm. 

m 
22 

24 
24 

2S 

2! 

2J 
2^ 
Z 
2( 
21 

2r 

21 
z 

2- 
2J 

i 

2J 
2- 
2- 

2( 

18.5 

19 

20 

Blightiy!!!!! 

-3 

Do      

— 

Jerkalo.  China 

Paris,  173 

No  skull.... 
do 

180± 

140± 

Nepal,  horn  Hodgson. . 

79.11.21.306 

86.11.15.1 

87.2.9.1 

Moderately  . 

43 
44 
45 
42 
43 
44 
42 
41 
40 
41 

40 

43 
42 
45 
44 
42 
41 
43 
43 
43 
45 
40 
40 
38 
39 
38 
41 

42 

40 

43 

44 

39 

40 

42± 

42 

44 

41 

35 

44" 

Darjiling 

Tura.  Assam 

A.M.N.H.26841 
A.M.N.H.26843 
A.M.N.H.26844 
82.2.6.3 

Female . 

...do 

Male.... 

215± 
205± 
200± 

160± 
156± 
190± 

-2 

Do 

Moderately . 

r^ 

Do 

Cachar 

Slightly 

42" 

44± 

46 

45 

47 

47 

46 

45 

46 

47.5 

46 

43* 

45 
40 

37" 
44 

46* 
44 

48* 

Amoll,  Manipur 

Machi,  Manipur 

Myitkyina 

Zibugaang   Lower 

Chindwte. 
Carin  Hills 

85.8.1.88 

86.8.1.89 

9.7.20.1 

Genoa,  Fea».... 

6.7.5.1 

20888 

98.10.5.6 

98.10.5.4 

98.10.5.3 

98.10.5.5 

9.10.11.11 

9.10.11.10 

98.2.8.12 

97.11.2.14 

97.11.2.8 

97.11.2.10 

97.11.2.11 

97.11.2.12 

97.11.2.13 

97.11.2.9 

7.U.13.2 

7.n.l3.3 

78.6.17.15 

78.6.17.26 

62.7.16.12 

B.M.1452" 

Maie.".!! 
...do 

...do 

...do 

Female . 
Male.... 

Moderately . 

do 

Slightly 

•• 

About  half 

grown. 
Slightly 

Moderately . 
Much....... 

do 

160 
173 

160 

- 

Chengmai,  Siam 

168 
179 
171 
173 
165 
143 
170 
170 
173 
130 
132 
122 
124 
112 
159 

171 

175 
195 
181 
186 
169 
174 
177 
184 
185 
135 
142 
130 
1^ 
125 
178 

184 

^ 

Do 

...do 

...do 

Female . 

...do 

...do 

...do 

Male.... 

Moderately . 

Slightly 

Moderately . 

Much 

Moderately . 
None ....... 

Do 

Mung  Pai,  Siam 

Nan, Plam....  

17.& 

18 

18 

Ihi 

Do 

3-3 

Do 

Do 

...do 

...do 

Female. 
...do 

Male 

None«» 

do«».... 

do«».... 

do<».... 

do< 

Do 

Do 

Do 

Do     . 

Me  Ping  River,  north 
of  Raheng,  Siam. 

Do 

"Siam"                  .  . 

...do 

Female . 

do« 

Slightly 

None 

18.5 

19 
19 

17 
17.5 

3-3 

"Camboja"' 

"Burma"  trom  Blyth. 

Lao  Mountains,  Siam. . 

Do 

No  skull. 

Moderately . 
None» 

19 
19 
19 
19 
19 
20 

17.5 

B.M.1452" 

do 

17 
18 
17 
16 

Pexaburg,  Siam 

Mongtsze,  China 

Paris,  1244 

BritMus 

do 

Female . 
...do 

Male.... 
...do 

Moderately  . 

do 

Slightly 

Very  young. 

do 

Slightly 

195± 

179 

185 

130 

110 

(") 

160i: 
160 
164 
110 
90 

2-3 
8-3 

Tonkin  China    .  . 

Berlin' 

Do.' 

do> 

...do 

Southern  China  u 

A  1706,  Berlin  . 

19.5 

19 

_ 



ipm  *  half  ttarou^  dveohu. 

spreserved  In  alcohol. 

*pm*  halfway  through. 

«mi  last  tooth  hi  place. 

»Ne8tef  four  youngonet  In  hollow  bamboo. 

«de>8tSU  In  place. 


'  Not  typical;  may  be  T.  eoneolor. 
•Skeleton,  British  Museum. 
*m*  Just  appearing. 

M  Not  typfcaT,  rostrum  short ftiidbMTy,  tsethlargeand  heavy, 
u  SkolTonly;  no  skin. 
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TUPAIA  DISSDOLIS  (mUt). 

1860.  Sdunu  disnmilis  Ellis,  in  Gray,  Ann.  Mag.  Nat.  Hist.,  aer.  8,  vol.  5,  p.  71. 

Type4ocdlity. — ^Pulo  Condore,  oflf  south  coast  of  Siam. 

7)/pe-speci7nen. — No  type-specimen  ever  existed  so  far  as  known- 
This  species  was  thought  to  be  a  peculiar  squirrel  by  W.  Ellis,  a  sur- 
geon on  Captain  Cook's  third  voyage.  The  expedition  stopped  at  Pulo 
Condore,  1780,  in  the  latter  part  of  January.  Ellis  wrote  a  descrip- 
tion in  Latin,  published  by  Gray  in  1860,  and  made  an  excellent  draw- 
ing of  the  entire  animal  and  of  its  anterior  teeth.  Through  the  kind- 
neas  of  the  authorities  of  the  British  Museum,  Natural  History,  in 
whose  library  Ellis's  manuscript  and  drawings  are  now  kept,  a  photo- 
graphic reproduction  of  this  picture  appears  as  plate  1. 

Geographic  distribvtion. — ^Pulo  Condore.  See  No.  27  on  map  on 
page  75. 

Diagnosis, — ^A  geographic  form  of  Tupaia  cihinensis  distinguished 
by  its  smaller  size ;  hind  foot,  38-40 ;  T.  cMnensis  usually  over  40  mm. ; 
mammse  unknown. 

Color. — ^Based  on  Cat.  No.  3745,  Berlin  Museum,  originally  re- 
ceived from  the  Paris  Museum,  an  old  mounted  specimen  with  skull 
removed.  Upper  parts  of  head,  neck,  and  body,  a  grizzle  of  ochra- 
ceous  and  blackish,  the  two  colors  about  equally  mixed,  tail  similar 
but  grizzle  coarser;  ochraceous  color  on  head  sUghtly  lighter  than 
on  body;  outer  side  of  legs  similar  to  adjacent  parts  of  body,  under- 
parts  and  inner  side  of  legs  with  much  hair  gone  and  soiled,  appar- 
ently dull  buffy;  underside  of  tail  in  middle  line  similar  to  rest  of 
underparts;  margins  of  tail  underneath  a  coarse  mixture  of  buffy  and 
blackish. 

SJcuU  and  teeth. — Of  similar  form  to  those  of  Tupaia  bdangeri  (com- 
parison made  with  Berlin  Burma  specimen),  but  smaller,  rostrum 
narrower,  and  brain  case  decidedly  narrower;  teeth  similar  to  those 
of  T.  belangeri,  but  m*  and  m'  shorter. 

Measurements. — Hind  foot,  38-40  mm.;  condylo-basal length  about 
45;  zygomatic  width,  23-24;  width  of  brain  case,  18-19;  maxillary 
toothrow  17.  In  mounted  specimens  the  head  and  body  is  180^ 
200,  and  the  tail  140-165  mm.    See  table,  page  70. 

Specimens  examined. — ^Three,  two  in  Paris,  and  one  in  Berlin,  all 
probably  collected  by  Germain,  in  1882. 

RemarJcs. — ^There  can  be  little  doubt  as  to  the  distinctness  of  T. 
dissimUis  from  T.  chinensis,  the  rather  limited  material  showing  it 
to  be  distinctly  smaller.  Probably  these  are  good  color  characters 
as  well,  but  at  present  there  is  not  sufl^iently  good  material  of  either 
species  to  point  them  out.  Although  this  was  the  first  species  of  a 
treeehrew  to  come  under  the  observation  of  Europeans,  this  is  the 
first  time  it  has  been  given  recognition  as  a  species. 
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TUPAIA  coif  COLOR  Boqbote. 

1907.  Tupaia  eoneolor  Bonhote,  Abetr.  Proc.  5k)ol.  Soc.  London,  p.  2,  January 
22,  1907  (also  see  Proc.  Zool.  Soc.  London,  1907,  p.  7,  June,  1907). 

Type-locality. — ^Nhatrang,  on  the  coast  of  Annam. 

Type^pecimen. — In  British  Museum,  Reg.  No.  6.11.6.3,  skin  and 
skull  of  an  adult  male,  collected  by  Dr.  J.  Vassal,  at  Nhatrang, 
Annam,  March  22,  1906;  original  number,  59;  in  good  condition. 

Geographic  distribution. — Southern  Annam  and  northern  Cochin 
China,  probably  along  the  coast.     See  No.  3  on  map  on  page  75. 

Diagriosis. — Similar  to  Tupaia  chinensis  but  larger,  more  bushy 
tail,  and  larger,  longer  skull;  mammae  probably  2-2  =  4. 

Color. — ^Type:  Upper  parts  of  head,  neck,  body,  outer  side  of  legs, 
and  feet  a  grizzle  of  ochraceous  buff  and  blackish,  the  two  colors 
about  equally  mixed,  but  mid-dorsal  area  slightly  darker;  anteriorly 
the  light  color  is  more  buffy,  and  posteriorly  more  ochraceous,  but 
the  differences  not  at  all  conspicuous;  tail  above  similar  to  adjacent 
parts  of  body,  but  the  grizzle  much  coarser;  tail  below  with  outer 
half  similar,  to  upper  surface,  central  portion  dull  pale  buffy,  mixed 
with  blackish,  hairs  of  tail  very  conspicuously  annulated  and  when 
artificially  spread  out,  five  distinct  light  bands  may  be  seen,  alter- 
nating with  as  many  blackish  ones;  under  parts  generally  dull  buffy. 

SIcvU  and  teeth. — ^Large  and  heavy  when  compared  with  Tupaia 
chinensisj  with  a  narrowed  rostrum,  distance  from  lachrymal  pit  to 
premaxilla  equal  to  distance  from  pit  to  center  of  external  auditory 
meatus. 

Measurements. — ^Type:  Head  and  body,  230  mm.;  tail,  140;  hind 
foot,  43;  condylo-basal  length,  50;  zygomatic  width,  29;  width  of 
brain  case,  21;  maxillary  too  throw,  20.  For  measurements  of  a 
paratype  and  four  specimens  from  Cochin  China,  see  table,  page  70. 

Remarks. — Tupaia  eoneolor  is  at  once  distinguished  from  T.  chinensis 
by  its  much  larger  size,  especially  seen  in  its  skuU  measurements. 
At  the  time  it  was  described  it  was  known  only  from  the  type-locality. 
There  is  one  specimen  in  the  Paris  Museum,  No.  1149,  marked 
"Cochin  China,'*  which  evidently  belongs  to  this  same  species.  Its 
external  measurements  are  large,  and  its  skull  measurements  agree 
very  closely  with  those  of  T.  eoneolor.  While  I  have  not  had  the 
opportunity  of  comparing  the  two  specimens  directly,  my  notes  show 
that  the  Cochin  China  skull  differed  from  the  usual  Siam  skulls  of 
T.  chinensis  in  nearly  the  same  manner  that  T.  eoneolor  does.  The 
Cochin  China  skull,  however,  is  rather  narrower  and  has  less  spreading 
zygomata.  Three  other  specimens  marked  Cochin  China  in  the  Paris 
Museum  represented  by  skins  only,  I  have  assigned  to  T.  eoneolor 
mainly  on  geographic  grounds.     One  of  them,  collected  by  Germain, 
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may  have  come  from  Pulo  Condore,  and  one  of  the  others  has  a  dis- 
tinctly small  hind  foot  like  that  of  the  Cordore  animal.     See  table, 
page  70. 
Specimens  examined. — Six.     See  table,  pag©  70. 

TUPAIA  MODBSTA  Allen. 

1906.  Tupaia  modeita  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  22,  p.  481,  Dec. 
17, 1906. 

Type-locality, — ^Island  of  Hainan,  off  the  south  coast  of  China. 

Type'Spedmen, — In  American  Museum  of  Natural  History,  New 
York,  Cat.  No.  26654,  collected  at  Lei-Mui-Mon,  Hainan,  January  5, 
1903,  through  agents  of  Mr.  Alan  Owston;  skin  well,  preserved,  but 
skull  damaged  posteriorly. 

Geographic  distribution. — Island  of  Hainan.  See  No.  4  on  map, 
on  page  75. 

Diagnosis. — A  geographic  form  of  Tupaia  chinensis  distinguished 
by  its  generally  darker  coloration,  externally  not  unlike  T,  concolor, 
but  distinctly  smaller;  mammse,  2-2  =  4. 

Color. — In  general  coloration  Tupaia  modesta  is  essentially  like 
T.  concolor,  but  the  underparts  are  more  whitish,  and  when  the  hairs 
of  the  tail  are  artificially  spread  only  three  distinct  buffy  annulations 
are  seen  instead  of  five. 

SlcuU  and  teeth. — ^The  skulls  of  Tupaia  modesta  available  for  exami- 
nation are  considerably  damaged.  Apparently  they  are  not  essen- 
tially different  from  those  of  T.  chinensis. 

Measurements. — ^Type:  Hind  foot,  46  mm. ;  zygomatic  width,  25.5; 
width  of  brain  case,  19.5;  maxillary  tooth  row,  18.  The  type  has  the 
lai^est  hind  foot  in  the  series,  most  of  the  other  specimens  measuring 
only  43  mm.     See  table,  page  70. 

Remarks. — Tupaia  modesta  is  quite  distinct  in  its  generally  darker 
color  from  most  specimens  of  T.  chinensis^  if  not  appearing  distinctly 
darker  with  reference  to  the  upperparts,  the  tail  and  underparts 
appear  so.  As  to  how  different  it  is  from  tree  shrews  on  the  mainland 
adjacent  to  Hainan  it  is  impossible  to  say.  The  nearest  specimens 
geographically  that  I  have  seen  are  two  from  Tonkin  in  alcohol, 
young,  and  so  useless  for  comparison.  The  two  Mongtsze  specimens 
are  very  dark  above,  but  are  distinctly  whitish  underneath.  It  is  to 
be  observed  that  Tupaia  concolor  of  the  southeast  coast  region  of  Asia 
is  also  a  dark-colored  animal,  but  distinctly  larger  than  T.  modesta. 

The  number  of  mammee,  2-2 « 4,  in  this  species  and  the  preced- 
ing is  interesting  as  in  all  the  other  continental  treeshrews  north  of 
the  Malay  Peninsula,  the  number  is  3-3  =  6.  As  only  one  specimen 
in  each  species  is  available  for  determining  the  number  of  mammse, 
too  much  weight  can  not  be  attached  to  this  peculiarity. 

Specimens  examined. — Seven,  from  various  localities  in  Hainan. 
See  table,  page  70. 
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Measurements  of  Tupaia  concolor,  dissimiliSf  and  modesta. 


Name. 


Locality. 


Number. 


Sex. 


Molar  teeth 
worn. 


r.concotof.. 

Do.... 
Do.... 
Do.... 
Do.... 


Nhatrang,    An- 
nam. 

....do 

Ckx-hin  China.... 
.do, 


Do 

T,dU8imilia. 

Do... 

Do... 
T.modesta. 


Do. 

Do. 

Do.. 
Do.. 
Do.. 

Do.. 


Cochin    China, 

Saigon. 
Cochfn  China  «.. 
PuloCondore... 

do 

do 

Hainan,  Lei  Mui 

Mon. 
Hainan,   H  o  1  - 

how. 
Hainan,  Lei  Mai 

Mon. 
.do. 


6.11.6.4.. 

6.11.6.3 ».... 
1149,  Paris. 
308.  Paris.. 
678,  Paris... 

9,  Paris*... 
8745.  Berlin 
(9)  Paris*. 
1096,  Paris 
A.M.N.H. 

26654.1 
36658B*... 


a6657«... 


Male. 


Female 
..do.... 


SUghUy.... 

Moderately. 
Blightiy.... 


216±!l60± 


|230±<140± 


Male... 
Female 


Moderately. 
N(me« 


Male.. 
..do... 


Moderately. 


2ao± 

210± 
210± 

200± 
190± 
laOd: 


Hainan 

Hainan,  Lei  Mui 

Mon. 
Hainan,  Utoehi. 


26655*.. 
26660*.. 
26656*.. 


..do.... 

..do.... 
Female 
Male?.. 


Sli^Uy. 

do 

Moderately. 
do 


185  ± 
200± 


26659*. 


FemaleT  Slifi^Uy. 


145  i: 
145  ± 
150± 

160i: 
165± 


mm 
46 

43 

46± 
40± 
44± 

40± 
40 


mm 
50 


28 


50 
4»± 


29 
26.5 


20 

21 
19.5 


160±39± 
140i:38i: 


45± 


25i: 
23 


46 


25.5 


155:fc43 


160± 


25.5 


19.5 


2-2 


19.5 


18 


19.5 
19.5 


18 

18 

18.5 

18 


2-2 


20:1: 


*  Though  labeled  "Cochlnchina."  I  strongly  suspect  It  came  from  Pulo  Condore,  being  collected  by 
Germain,  1882.    See  No.  9,  Paris,  T.ditsimmt. 

*  Germain,  1882. 

*  dpm  *  still  in  place. 

*  The  skeleton  of  this  specimen  is  figured  by  Gregory,  Bull.  Amer.  Mas.  Nat  Hist,  yoL  27,  p.  276, 190L 

*  All  these  specimens  are  in  the  American  Muaeum  of  Natural  History,  New  York. 

TUPAIA  HTPOCHRTSA  Thomas. 

1895.  Tupaia  femiginea  hypochrysa  Thomas,  Ann.  Mus.  Civ.  Stor.  Nat.  Grenova, 
ser.  2,  vol.  14,  p.  6,  footnote,  January  7,  1895. 

Type-locality. — Java. 

Type-specimen. — In  British  Museum,  Reg.  No.  86.7.2.12,  skin  and 
skuU  of  adult  male,  collected  in  Java,  in  1856,  by  Henry  Blyth.  The 
skin  is  in  good  condition,  but  skull  damaged  in  the  occipital  region 
after  the  manner  of  bird  collectors. 

Geographic  distribution. — Java.    See  No.  11  on  map  on  page  75. 

Diagnosis. — Above  blackish  finely  grizzled  with  buflFy  or  ochraceous, 
tail  blackish,  underparts  ochraceous  rufous;  mammae  unknown. 

Cbhr. — Upper  parts  of  head,  neck,  body,  and  outerside  of  legs  a 
fine  uniform  grizzle  of  blackish  and  dull  ochraceous  rufous  anteriorly 
gradually  passing  into  pale  i^w  sienna,  the  blackish  color  rather  in 
excess;  tail,  above  blackish  finely  and  sparingly  lined  with  cream 
buff;  tail  below,  a  rather  coarse  mixture  of  cream  color  and  blackish, 
the  lighter  color  predominating  in  the  middle  line,  and  the  black 
color  predominating  on  the  margins  and  tip;  underparts  of  head, 
neck,  and  body  ochraceous  rufous,  extending  to  inner  side  of  legs 
but  there  considerably  admixed  with  blackish  brown,  hands  and 
feet  blackish  brown;  shoulder  stripe  barely  indicated,  ochraceous 
rufous. 
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ShuU  and  teeth. — ^The  skull  and  teeth  of  Tupaia  hypochrysa  are  not 
fundamentally  different  from  those  of  T.  g,  ferruginea.  The  skull 
averages  larger  as  a  whole,  the  rostrum  is  relatively  long  and  heavy, 
the  distance  from  the  lachrymal  notch  to  tip  of  premaxillary  is  equal 
to  distance  from  notch  to  posterior  edge  of  external  auditory  mea- 
tus; the  buUflB  are  smaller  than  they  are  in  T,  g,  ferruginea;  zygo- 
matic arch  wide  and  heavy  and  strongly  marked  anteriorly  for 
insertion  of  muscles;  the  teeth  are  larger  and  heavier  and  the  tooth- 
row  as  a  whole  distinctly  longer.     (Plate  9,  fig.  6.) 

Measurements. — Type  and  a  specimen  from  Mount  Salak,  Cat.  No. 

154599,  U.S.N.M.    Head  and  body, ,  145  mm.;  tail, ,  145; 

hind  foot,  48,  49;  condylo-basal  length,  51.5,51;  zygomatic  width, 
26,  28;  width  of  brain  case,  19.5,  21.5;  maxillary  tooth  row,  21,  20.5. 

Remarks. — While  Tupaia  hypochrysa  is  probably  the  Javan  repre- 
sentative of  T.  glis  ferruginea,  yet  it  is  a  very  distinct  species. 
When  first  described  specimens  in  alcohol  from  Sipora,  Mentawei 
Islands,  were  regarded  as  being  the  same  species.  While  they  seem 
to  belong  to  the  same  group  as  T.  hypochrysa,  I  have  identified  them 
with  Tupaia  chrysogaster  from  the  geographically  nearer  Pagi  Islands, 
and  with  which  they  seem  to  agree  more  closely  with  respect  to 
measurements.  Tupaia  hypochrysa  has  many  resemblances  to 
Tupaia  longipes  and  discolor  of  Borneo  and  Banka.  Tupaia  hypo- 
chrysa is  one  of  the  few  species  of  treeshrews  whose  number  of  mammae 
is  unknown,  and  in  this  particular  instance  knowledge  on  that  point 
is  of  much  importance  to  show  probable  affinities.  T  chrysogaster 
of  the  Mentawei  Islands  has  the  mammee  1-1  =  2,  while  in  T.  longipes 
and  T.  discolor  they  are  3-3  =  6. 

Specimens  examined. — ^Three,  the  type  from  **Java"  and  a  second 
specimen  from  "Java"  and  a  third  from  3,500  feet  on  Mount  Salak, 
western  Java.     See  table,  page  72. 

TUPAIA  CHRTSOOASTBR  MlUer. 

1903.  Tupaia  chrysogoiter  Millbb,  Smiths.  Misc.  Coll.,  vol.  45,  p.  58,  November 
6,  1903. 

Type-locality. — North  Pagi  Island,  off  southwest  coast  of  Sumatra. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
121752,  skin  and  skull  of  adult  female  collected  on  North  Pagi  Island, 
November  21,  1902,  by  Dr.  W.  L.  Abbott;  original  number,  2078;  in 
good  condition. 

Geographic  distribution. — North  and  South  Pagi,  and  Sipora  of  the 
Mentawei  Islands,  off  the  southwest  coast  of  Sumatra.  See  No.  16  on 
map  on  page  75. 

Diagnosis. — ^Above,  including  tail,  finely  grizzled,  blackish  and 
ochraceous  rufous;  below,  clear  ochraceous  rufous;  mammsB,  1-1—2. 

Color. — ^Upper  parts  of  head,  neck,  body,  tail,  And  outerside  of  legs 
a  fine  grizzle  of  blackish  and  ochraceous  rufous,  both  colors  about  in 
equal  proportions;  on  nose  the  ochraceous  rufous  lightens  to  raw 
sienna;    underside  of  tail  similar  to  upper  but  orange  ochraceous 
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lighter  and  duller,  and  in  greater  proportion  than  the  black  element; 
entire  underparts,  including  inner  side  of  legs,  ochraceous  rufous, 
much  clearer  than  in  Tupaia  hypochrysa;  hands  and  feet  blackish 
brown,  slightly  and  finely  grizzled  with  an  ochraceous  color;  shoulder- 
stripe  barely  indicated,  sometimes  practically  obsolete,  ochraceous 
rufous. 
SJcvU  and  ieeOi. — The  skull  and  teeth  of  Tupaia  chrysogaster  are 
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TUPAIA  DISCOLOR  Lyon. 

1906.  Tupaia  discolor  Lyon,  Proc.  U.  S.  Nat.  Mus.,  vol.  31,  p.  602,  December  18, 
1906. 

Type-locfllity. — Island  of  Banka,  east  of  Sumatra. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No, 
124703,  skin  and  skull  of  adult  female,  collected  at  Tanjong  Rengsam, 
Banka,  May  24,  1904,  by  Dr.  W.  L.  Abbott;  original  number,  3262; 
in  good  condition. 

Geographic  distribution. — Island  of  Banka.  See  No.  12  on  map  on 
page  75. 

Diagnosis. — A  treeshrew  of  the  T.  glis  ferruginea  build  with  the 
general  color  eflFect  of  the  anterior  parts  rather  ferruginous,  and  the 
posterior  parts  rather  tawny  olive,  underparts  ochraceous;  mammse, 
3-:3  =  6. 

Color. — ^Upper  parts  of  head,  neck,  anterior  half  of  body,  and  outer 
side  of  forelegs  a  fine  grizzle  of  black,  and  ferruginous,  the  latter 
color  in  excess;  posterior  half  of  upper  parts,  with  base  of  tail,  and 
outer  side  of  hind  legs  a  fine  grizzled  mixture  of  ochraceous  buff  and 
blackish,  both  colors  in  about  equal  proportions;  upper  surface  of 
tail  a  grizzle  of  blackish  and  cream  color  or  buff;  the  black  being  much 
in  exc^s;  underparts  of  head,  neck,  and  body,  including  inner  side  of 
legs,  varying  from  ochraceous  buff  to  dull  orange  ochraceous;  under- 
side of  tail  similar  to  upper,  but  the  lighter  color  in  excess  along  ita 
center;  hands  and  feet  blackish  brown,  with  a  very  fine  ochraceous 
grizzle;  shoulder  stripe  well  developed,  orange  rufous. 

SJcuU  and  teeth. — ^These  are  distinctly  of  the  ferruginea  type,  but 
the  teeth  are  noticeably  smaller,  the  bulte  larger,  and  brain  case  more 
rounded  and  inflated.     (Plate  9,  fig.  4.) 

Measurements. — ^Type:  Head  and  body,  220  mm.;  tail,  175;  hind 
foot,  48;  condylobasal  length,  48.5;  zygomatic  width,  26;  width  of 
brain  case,  19;  maxillary  tooth  row,  18.5.  Except  in  length  of  tooth 
row  and  width  of  brain  case  the  type  has  measurements  slightly  in 
excess  of  the  majority  of  specimens.  For  individual  measurements, 
see  table,  page  78. 

RemarJcs. — Tupaia  discolor  is  a  very  distinct  form,  and  along  with 
T.  longipes  of  Borneo  constitutes  a  distinct  section  of  the  genus. 
Although  clearly  of  ih^  ferruginea  type  it  is  very  different  in  coloration 
and  in  number  of  mammae  from  that  form.  It  is  clearly  a  deriva- 
tive of  the  Bomean  T.  longipes  and  has  no  close  aflSnities  with  T.  glis 
ferruginea  of  Sumatra.  It  is  described  here  before  T.  longipes  be- 
cause it  is  a  more  extreme  development  of  the  same  type  of  animal. 
Although  externally  showing  many  affinities  to  T.  hypochrysa  of  Java, 
yet  its  skull  shows  none  of  the  peculiarities  of  that  species  and  is  dis- 
tinctly of  the  wide  ranging /(gm^nea  tjrpe. 
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Specimens  examined. — Fifteen,  all  from  Banka — three  from  Klabat 
Bay,  on  the  northern  end,  and  twelve  from  Tanjong  Rengsam,  upper 
part  of  Banka  Strait. 

EXPLANATION  OF  NUMBERS  ON  MAP  FACING.- 

1  T,  chinerms:  China,  northern  Burma. 

2  T.  helangeri:  Tenasserim. 

3  T.  concolor:  Anam. 

4  T.  modcsia:  Island  of  Hainan. 

5  T.  lacemala  tuilkinsoni:  Middle  of  Malay  Peninsula. 

6  T.  glis  ferraginea:  Southern  Malay  Peninsula,  Sumatra. 

7  T.  demissa:  Northern  Sumatra. 

8  T.  siaea:  Eastern  Sumatra. 

9  T.  longipes  longipes:  Northern  Borneo. 

10  T.  longipes  salatanti:  Southern  Borneo. 

11  T.  hypochryaa:  Java. 

12  T.  discolor:  Banka,  east  of  Sumatra. 

13  T.  palatuanensis:  Palawan,  Balahac,  northeast  of  Borneo. 

14  T.  mdllencbrffi:  Culion,  northeast  of  Borneo. 

15  T.  cuyonis:  Cuyo,  northeast  of  Borneo. 

16  T.  chrysogasler:  Mentawi  Islands,  south  of  Sumatra. 

17  T.  castanea:  Bintang  Island,  south  of  Malay  Peninsula. 

18  T.  glis  hatamana:  Batam  Island,  south  cf  Malay  Peninsula. 

19  T.  phxura:  Sinkep  Island,  between  Malay  Peninsula  and  Sumatra. 

20  T.  Uphrvra:  Tana  Bala,  southwest  coast  of  Simiatra. 

21  T.  glis  glis:  Penang  Island,  west  coast,  southern  Malay  Peninsula.  I 

22  T.  picta:  Northern  Borneo. 

23  T.  lacemata  lacemata:  Lanka wi,  Terutau,  west  coast  Malay  Peninsula.  I 

24  T.  lacemata  raviana:  Butang  Islands,  west  coast,  Malay  Peninsula.  ! 

25  T.  montana  montana:  Mount  Dulit,  Northern  Borneo.  I 

26  T.  Tnontana  haluensis:  Mount  Kina  Balu,  northeastern  Borneo.  | 

27  T.  dissimUis:  Condore  Island,  off  Cochin  China.  ! 

28  T.  glis  sordida:  Tioman  Island,  east  of  southern  Malay  Peninsula.  ' 

29  T.  glis  pemangills:  Pemangil  Island,  east  of  southern  Ikfalay  Peninsula. 

30  T.  glis  pulonis:  Aor  Island,  east  of  southern  Malay  Peninsula.  ! 

31  T.  liLcida:  Pulo  Laut,  north  of  west  end  of  Borneo. 

32  T.  natume:  Bunguran  Island,  north  of  west  end  of  Borneo. 

33  T.  dtrysomalla:  Siantan  Island,  between  southern  Malay  Peninsula  and  Borneo. 

34  T.  riabus:  Riabu  Island,  between  southern  Malay  Peninsula  and  Borneo. 

35  T.  anambse:  Jimaja  Island,  between  southern  Malay  Peninsula  and  Borneo. 

36  T.  carmjatx:  Karimata  Island,  southwest  coast  of  Borneo. 

37  T.  splendidula:  Southern  Borneo. 

38  T,  lacemata  longicauda:  Perhentian  Island,  east  coast  of  Malay  Peninsula. 

39  T.  lacemata  ohscura:  Redang  Island,  east  coast  of  Malay  Peninsula. 

40  T.  nicobarica  nicobarica:  Great  Nicobar  Island,  northwest  of  Sumatra. 

41  T.  nicobarica  svrda:  Little  Nicobar,  northwest  of  Sumatra. 

TUPAIA  LONGIPES  Thomas. 
(Synonymy  under  subspecies.) 
Geographic  distribution. — Borneo.    See  Nos.  9  and  10  on  map  on 
page  75.  I 

Diagnosis. — Similar  to  Tupaia  discolor  of  Banka,  but  larger  and 
with  less  contrast  in  color  between  anterior  and  lower  portions  of       ; 
back;  mammse,  3-3  =  6.  j 
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Color. — ^Upper  parts  of  head,  neck,  and  anterior  half  of  body  and 
outer  side  of  forelegs  a  fine  grizzle  of  black  and  tawny,  the  latter  color 
in  excess;  posterior  portions  of  upper  parts  including  base  of  tail, 
and  outer  side  of  hind  legs  a  fine  grizzly  mixture  of  ochraceous  buff 
and  blackish,  both  colors  in*  about  equal  proportions;  upper  surface 
of  tail  blackish  brown  faintly  grizzled  with  a  buff-like  color;  under- 
surf ace  of  tail  similar,  but  the  buffy  color  predominating  in  the  middle 
line;  anterior  half  of  underparts  light  orange  ochraceous,  posterior 
portions  dull  buffy,  inner  side  of  legs  similar  to  adjacent  portion  of 
underparts,  but  colors  duller;  feet  blackish  brown  with  a  very  few 
light  specks. 

Skull  and  teeth. — Of  the  same  general  form  as  in  Tupaia  gli^ 
ferruginea,  but  slightly  larger  throughout  and  very  similar  to  the 
skull  of  T.  discolor f  with  a  similar  inflation  of  the  brain  case  and  rather 
enlarged  bailee,  but  the  skull  and  teeth  as  a  whole  decidedly  larger 
than  in  discolor. 

Measurements. — ^Head  and  body,  200  nmi.,  or  slightly  more;  tail, 
190;  hind  foot,  50-53;  condylobasal  length,  48-52;  zygomatic  width, 
26-28;  width  of  brain  case,  20-21;  maxillary  tooth  row,  19-21. 

Forms. — Tupaia  longipes  is  separable  into  two  fairly  well  marked 
forms,  T.  longipes  longipes  from  northern  Borneo,  and  a  form  from 
southern  Borneo  described  below  as  new. 

TUPAIA  LONOIPBS  LONGIPES  Thonut. 

1893.  Tupaia  ferruginea  longipes  Thoicas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  11, 

p.  343,  May,  1893. 
1911.  Tupaia  longipes,  Lyon,  Proc.  U.  S.  Nat.  Mus.,  vol.  40,  p.  122,  April  25, 

1911. 

'Type-locality. — Northwestern  Borneo. 

Type-specimen. — In  British  Museum,  Reg.  No.  76.9.20.5,  collected 
in  1876,  by  H.  Low,;  a  fairly  well  made  skin  in  good  condition;  skull 
with  the  occipital  portion  cut  away  after  the  manner  of  bird  collectors. 

Geographic  distribution. — Northern  Borneo,  specimens  from  Sara- 
wak to  Mount  Kalulong.    See  No.  9  on  map  on  page  75. 

Diagnosis. — Tail  and  lower  back  more  brownish,  and  less  gray  than 
in  the  southern  subspecies,  and  less  contrast  in  color  between  anterior 
and  posterior  portions  of  body;  maxillary  tooth  row  usually  over 
20  mm.  in  length. 

Measurements. — ^Type:  Hind  foot,  51  mm.;  zygomatic  width,  27; 
width  of  brain  case,  20.5;  maxillary  tooth  row,  21.  For  measure- 
ments of  other  specimens,  see  table,  page  77. 

Specimens  examined. — ^Twelve,  from  northern  Borneo.  For  exact 
localities,  see  table,  page  77. 
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Type-iocdlity, — Pangkallahan  River,  S.  E.  Borneo,  15  miles  from 
mouth. 

Type-Specimen. — In  U.  S.  National  Museum,  Cat.  No.  151882,  col- 
lected along  Pangkallahan  River  February  11,  1908,  by  Dr.  W.  L. 
Abbott;  original  number,  5785;  skin  in  good  condition;  skull  dam- 
aged by  shot  in  basal  occipital  region. 

Geographic  distribution. — Southern  Borneo,  specimens  from  Ken- 
da  wangen  River  region  and  Pangkallahan  River.  See  No.  10  on  map 
on  page  75. 

Diagnosis, — Differs  from  the  northern  race  in  having  more  contrast 
in  color  between  anterior  and  posterior  portions  of  back,  more  rufescent 
on  the  shoulders  than  is  T.  I.  longipes  and  less  than  T,  discolor;  general 
effect  of  lower  back  and  tail  is  much  like  clove  brown,  while  in  the 
northern  race  it  is  more  like  bistre;  not  so  light  on  the  lower  back  as 
is  T.  discolor;  maxillary  tooth  row  less  than  20  mm.  in  length.  (Plate 
9,  fig.  5.) 

Measurements. — ^Type:  Head  and  body,  213  mm.;  tail,  185;  hind 
foot,  50;  condylobasal  length,  45;  zygomatic  width,  25.5;  width  of 
brain  case,  20.5;  maxillary  tooth  row,  19.5.  For  measurements  of 
four  other  individuals,  see  table  below. 

Specimens  examined. — Five;  four  from  southwestern  and  one  from 
southeastern  Borneo.  An  old  mounted  specimen  Is  in  the  Paris 
Museum,  numbered  21,  and  marked  simply  ''Borneo/'  collected  by 
Temminck  in  October,  1842,  hind  foot  measuring  about  45  nmi.  It 
may  possibly  belong  to  the  present  subspecies. 

MeaavremenU  of  Tupaia  longipes  and  Tupaia  discolor. 


Name. 


LocaUty. 


No. 


Sex. 


Molar  teeth 
worn. 


i 


T.hyn{ftpf3  sah-    Borneo,  Batu 
tana.  Jnrong. 

Do do 

Do Borneo,  Ken- 

!     dawangan 
River. 

Do ' do 

Do :  Borneo,  Pang- 
kallahan 
River. 

Do I  Borneo^ 

T.longipeiUm*  \  Baram  River, 


153852. 


153R63. 
153S54. 


Male. . . 


..do.... 
Female 


mm. 
Slightly....  1205 


Nonei.. 
do.». 


153855 

151882*.... 


Male. 
...do.... 


Slightly*... 
Moderately 


192 
190 


213 
213 


mm. 
195 


205 
180 


190 


mm 
49 


mm 
48 


45.5 


mm 
25.6 


mm 
21.5 


mm 
19 


50    4&5 


53 
185    50 


49 
49i: 


26 


21 
25.62a6 


19 
19.5 


Paris,  21. 
92.2.7.20. 


'^ 


!     Sarawakc 
Baram,  Sara-    0.8.4.7. 
wak. 

Kalulong,    8.1.27.2 do.... 

Sarawak. 

Spitang,    92.9.6.1 do.. 

North  Bor- 
neo. 
^  Permanent  pm  *  and  pm  *  not  yet  in  plaoe. 
t  P  and  P  not  folly  in  place. 


Do.. 
Do.. 


Male. 
..do.. 


Much. 


.do. 


Moderately 
....do 


45± 
51 

53 

53 

49 


60 
53 
40.5 
49 


28 


27 


19.6 
2a5 


21 

20  |21 

21  20 


•Type. 

*  Collected  by  Temminck,  October,  1842. 
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MeamremevUa  of  Tupaia  longipet  and  Tuptxia  discolor — Continued. 


T.UmvipuUm- 


Do 

Do 

Do 
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T,dUcolor.. 
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Baram  River.. 

Sarawak  > 

do.> 

do.« 

do.« 

do.« 

Banka.  Kla- 
bat  Bay. 

do 

Banka,  Tan- 
Jong  Reng- 
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do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Banka,  Kla- 
bat  Bay. 

Banka,  Tan- 
Jong,  Rcng- 


76.9.20.61.. 

93.4.1.37... 

Berlin 

Genoa  <... 
Genoa  >. . . 
Genoa 3b « 
Genoa  3a «. 
Genoa  3d*. 
124903 


124904. 
124700. 


124701... 
124702... 
124706... 
124706... 
124704... 
124707... 
124703  ».. 
124708. . . 
124697*.. 
124698*.. 
124906*.. 

9.8.16.1... 


Male... 
Female 
Male. . . 
...do.... 
Female 
Male... 


Female 


..do.... 
Male... 


..do.... 
..do.... 
..do.... 
..do.... 
Female 
..do.... 
..do.... 
..do.... 
Male. . . 
Female 
Male... 


Female 


Moderately 


Adult 
Skull  inside 
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Moderately 


None  • . 
None ». 


Moderately 
Slightly.... 


Moderately 

do 

....do 

....do 

Much 

Slightly.... 
Moderately 

do 

(") 

(•) 

(•) 


Moderately 


205 


195 

160 

1901 

190db 

200± 

170 

210 
203 


205 
200 
203 
200 
203 
192 
220 


1961 
225± 
200± 

210 


195 

166 

165± 

155± 

1651 

165 

162 
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187 


187 
180 
180 
0 
176 


170 
170 
160 

175 


61 

54 
53 
53 
51 

50± 
60± 
62 
481 

46 
48 


43 

51.5 


47.6 
41.6 


fRfn  THfn  nun 
27    '"".521 


47 

46.5 

46 

47 

47 

45.5 

48.5 

47.6 


21 


2(i 
23 

25.5il9 
25.619.5 


20 
181 


25.5 

25 

26 

25.5 

25 

24 

26 

25 


47     25.520 


19.5 

20 

19.5 

20 

19.5 

19.6 

19 

19.6 


1.8.5 
19 


18.5 

18 

18 

19 

19 

19 

18. 

18. 


19 


3-3 


3-8 


3-3 
3-3 
3-3 


3-3 
2-2 


iType. 

*  Collected  bv  Doria  and  BeocarL 

*  Preserved  m  alcohol. 

*  Mounted. 

*  Skeleton. 


•  dpm*  still  in  place. 

» m*  last  tooth  through. 

•  Nearly  adult. 

•  Adult. 


TUPAIA  PALAWANBIISIS  Thomas. 

1894.  Tupaia  ferruginea  palawanemia  Thomas,  Ann.  Mag.  Nat.  Hist.,  eer.  6, 
vol.  13,  April,  1894. 

Type-locality. — Palawan,  Philippine  Islands. 

Type-specimen, — In  British  Museum,  Reg.  No.  94.2.1.3;  skin  and 
skull  of  adult  male,  collected  on  Palawan  by  A.  Everett;  skin  in  good 
condition,  but  skull  slightly  damaged  in  occipital  and  palatal  regions. 

OeograpJiic  distribution, — Islands  of  Palawan  and  Balabac,  and 
probably  other  near-by  islands.     See  No.  13  on  map  on  page  75. 

Diagnosis, — Generally  similar  in  color  to  T,  glis  ferruginea ,  but  tail 
when  viewed  from  above  clear  black  or  nearly  so;  mammro,  2-2  =  4. 

Color. — Type:  Upper  parts  of  head,  neck,  and  body  a  rather  coarse 
grizzle  of  blackish  and  ochraceous  or  ochraceous  rufous,  the  ochra- 
ceous  being  more  conspicuous  anteriorly  and  the  ochraceous  rufous 
posteriorly,  the  black  element  of  the  grizzle  being  somewhat  in 
excess,  especially  along  the  middle  line;  underparts  dull  buff  or 
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ochraceous  buff;  outer  and  inner  side  of  legs  similar  to  adjacent 
parts  of  body;  feet  similar  to  legs,  but  toes  distinctly  blackish;  upper 
side  of  tail  clear  blackish;  imderside  similar  except  for  tawny  ochra- 
ceous annulations  on  either  side  of  the  middle  line  and  toward  the 
base. 

Not  all  specimens  are  as  strongly  characterized  as  the  type;  in 
most  of  them  the  tail  is  not  clear  black  above,  in  some  cases  being 
blackish  brown  and  nearly  always  with  some  fine  ochraceous  dots  or 
annulations  showing  on  the  upper  surface.  Two  specimens,  Reg. 
No.  94.2.1.4  and  97.9.12.1,  are  very  similar  to  the  type  in  color,  but 
the  specimens  from  Puerto  Princessa  in  the  Paris  Museum  are  similar 
to  Tupaia  chinensia,  but  are  darker  above,  and  with  distinctly 
darker  tails. 

SkvU  and  teeOi. — ^These  do  not  show  any  distinguishing  character- 
istics, being  generally  like  those  of  Tupaia  glis  ferruginea, 

MeasvremerUs, — ^Type:  Head  and  body  (from  dried  skin),  210  mm.; 
tail  (from  dried  skin),  185;  hind  foot,  45;  condylo-basal  length,  60; 
zygomatic  width,  26.5;  width  of  brain  case,  18.5;  maxillary  tooth  row, 
18.  Measurements  of  other  specimens  fully  as  old  as  the  type  are 
essentially  the  same  except  that  the  condylo-basal  length  is  much 
shorter  in  some,  as  small  as  43  mm.,  and  the  hind  foot  is  seldom  as 
long.     For  individual  measurements  see  table,  page  80. 

Remarks. — As  represented  by  the  type-specimen  Tupaia  palavxmenr 
m  is  a  very  distinct  form,  and  quite  different  from  its  geographic 
neighbor,  T,  hngipes,  of  Borneo.  T  hngipes  is  finely  grizzled  on  the 
upper  parts,  and  its  tail  is  essentially  like  the  back  in  color,  while  T. 
palawanensis  is  coarsely  grizzled,  and  its  black  tail  is  very  different  in 
appearance  from  the  back.  While  I  have  not  been  able  to  compare 
the  Puerto  Princessa  specimens  directly  with  the  type  of  T  paJawor 
nenais,  yet  as  far  as  can  be  told  from  memory  they  seem  very  different 
in  general  style  of  coloration  from  the  type.  Although  the  tails  are 
darker  than  the  upper  parts  they  do  not  appear  black,  and  the  differ- 
ence in  condylo-basal  length  50  in  the  type  and  43  mm.  in  a  Puerto 
Princessa  specimen  with  moderately  worn  teeth  is  considerable.  It 
is  bu'ely  possible  that  more  than  one  form  of  Tupaia  may  occur  on 
Palawan.  It  is  to  be  noted  also  that  the  exact  locality  of  the  type 
does  not  appear  to  be  known,  the  specimen  being  labeled  simply 
"Palawan."  This  species  or  a  related  one  occurs  on  Balabac,  rep- 
resented by  British  Museum,  Reg.  No.  94.7.2.55,  a  nearly  adult  female 
preserved  in  alcohol.  Owing  to  its  inmiaturity  and  manner  of 
preservation  it  is  not  possible  to  say  whether  it  is  T.  palawanensis  or 
some  other  form.  Aiiother  specimen  in  the  British  Musemn,  not 
numbered,  collected  by  W.  Doherty,  is  marked  "Palawan  or  Basilan," 
is  not  particularly  different  from  T.  palawanensie,  and  for  the  time 
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being  at  least  it  seems  best  to  regard  it  as  having  come  from  Palawan. 
In  the  Berlin  Museum  is  a  specimen  collected  by  Mollendorf,  agree- 
ing very  well  with  T,  palawanensis.  It  is  labeled  "Calamianes 
Gruppe.''  If  not  coming  from  northern  Palawan  itself,  it  probably 
came  from  some  of  the  nearer  islands  at  the  northern  end  of  Palawan. 
This  specimen  was  called  by  Nehring,*  in  1894,  T,  ferruginea.  The 
specimen  appears  to  be  an  old  one  and  to  have  been  mounted  at  one 
time.  The  same  name  was  applied  to  the  British  Museum  speci- 
mens in  1889  by  Everett.' 

Specimens  examined, — Eighteen;  6  including  the  type  from  "Pala- 
wan'^; 6  from  Puerto  Princessa,  Palawan;  >3  from  Iwahig,  Palawan; 
1  from  the  'Xalamianes  Gruppe";  1  from  Balabac;  and  1  from 
'*  Palawan  or  Basilan."     See  table  below. 


[B.  M.- British  Museum, 


Measurements  of  Tupaia  palawanensis. 

London;  P.  M.— Philippine  Museum,  Manllft; 
Museum  of  Natural  History,  New  York.] 


A.  M.  N.  H.-American 
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....do.*.... 
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SlighUy.... 
None 


leOi: 


Female 
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190 


180 
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do..... 
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145 
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45 

46 

43 

40 

42 

45 

40 


43 


mm. 
50 
37.5 
44 


mm. 
26.5 
21 


mm. 
18.6 
18.5 


911  n, 
18 


47.5 
46 


17 


18 

17.5 

19.5 


2-3 


44.3 


22.5 
25 


19 
18.6 
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160d: 
170± 
165± 


41± 

40± 
42± 
42  d: 
42 


21 

18.5 
18.5 
18 


16.7 
17.6 

17± 
17.5 
17 

17 
18 
17 


2-2 


1  Slti.-Ber.  Oes.  nat.  Freunde,  Berlin,  1894,  No.  8,  p.  184. 
s  Proc.  Zool.  Soc.  London,  1889,  p.  223. 

*  pfflljust  appearing. 
»  m»  half  way  up. 

«  pm*  half  way  up. 
» Moimted  specimen. 

*  Nearly  adult  preserved  In  alcohol. 

*  Deciduous  incisors  still  in  place,  preserved  in  alcohol. 

19  Deciduous  Incisors  sUll  in  i>laoe,  permanent  i  appearing. 
11  m*  just  appearing. 

u  Obtained  by  M^lendorf  probably  from  naUves,  mentioned  by  Nehring  as  T,/em{ginea. 
rather  old  and  once  mounted. 
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TUPAIA  M^LLBNDORFII  lUlKliie. 

1898.  Jlupc^]  mdlUncbrffi  Matschib,  Sitz.-Ber.  Ges.  nat.  Freunde,  Berlin,  1898, 
p.  39. 

Type-locality. — Culion  (also  called  Calimian),  a  small  island  north 
of  Palawan,  Philippine  Islands. 

Type-Specimen, — In  the  Royal  2joological  Museum,  Berlin,  No. 
985S,  skin  and  skull  of  adult  male,  collected  on  Culion,  Philippine 
Islands,  by  Dr.  Ton  Mdllendorff ;  skin  in  good  condition,  but  posterior 
parts  of  the  skull  are  lacking. 

Geographic  distrilmtion. — Island  of  Culion  and  possibly  some  of  the 
immediately  adjacent  islands.    See  No.  14  on  map  on  page  75. 

Diagnosis. — ^Upper  parts  finely  grizzled  ochraceous  and  blackish, 
tail  coarsely  black  and  buff,  different,  that  is  grayer,  in  color  from 
rest  of  upper  parts.    MamnuB,  2-2  =  4. 

Color. — ^Upper  parts  apd  sides  of  head,  neck,  and  body  a  fine  grizzle 
of  ochraceous  (or  ochraceous  buff),  and  blaokish,  the  lighter  color 
being  slightly  in  excess,  especially  along  the  sides  and  rump;  \mder- 
parts,  including  throat  and  inner  side  of  legs,  usually  dirty  buff,  or 
ochraceous  buff;  in  the  type  the  chin  and  throat,  cream  buff,  dis- 
tinctly lighter  than  rest  of  underparts;  outer  side  of  legs  essentially 
like  upper  parts  of  body;  feet  similar,  but  the  grizzle  very  fine,  and 
the  duU  ochraceous  buff  color  predominating;  shoulder  stripe  fairly 
well  defined,  huffy;  tail  a  coarse  grizzle  of  buff  and  blackish,  both 
above  and  below,  the  blackish  color  slightly  in  excess  above,  and  the 
buff  below;  tail  from  above  with  a  distinctly  grayer  look  than  rest  of 
upper  parts,  and  noticeably  different  in  color. 

ShiU  and  teeth. — ^The  skull  of  Tupaia  moUendorjffi  is  smaller  than 
that  of  T.  glis  ferruginea,  relatively  shorter,  wider,  with  a  relatively 
thicker  rostrum  which  arises  more  abruptly  from  rest  of  skull. 
Aside  from  their  slightly  smaller  size  and  relatively  greater  develop- 
ment of  the  central  upper  incisors  the  teeth  of  T.  wMendorffi  are 
not  essentially  different  from  those  of  T.  glis  ferruginea. 

Measurements. — ^Type:  Head  and  body  (dried  skin), 200  mm.;  tail, 
(dried  skin),  160;  hind  foot,  43;  zygomatic  width,  24;  width  of  brain 
case,  18 ;  maxillary  tooth  row,  16.5.  For  measurements  of  three  other 
specimens  see  table,  page  83. 

RemarJcs. — Tupaia  moUendorffi  is  quite  different  and  apparently 
very  distinct  from  its  geographic  neighbor,  T.  pdlawanensis.  It  is 
smaller  and  its  external  appearance  quite  different  from  the  typical 
Palawan  form.  When  compared  with  the  Puerto  Princesa  (Palawan) 
specimens  it  is  not  so  distinct,  but  its  lighter  colored  tail  serves  to 
distinguish  it  easily.  It  was  identified  by  Nehring^  in  1894  as 
Tupaia  ferruginea. 

Specimens  examined. — Four.    See  table,  page  83. 


1  StU.  Ber.  On.  oatorf.  Frounde,  BerUn.  18M,  p.  184. 
80459*— PnK^NJi.Yol.45— 18 6 
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TUPAIA  CUTOmS  MlUer. 

1910.  Tupaia  euyonia  Miller,  Proc.  U.  S.  Nat.  Mus.,  vol.  38,  p.  393,  August  19, 
1910. 

Type4ocdlity. — Cuyo  Island  northeast  of  Palawan,  Philippine 
Islands. 

Typespeeimen. — In  the  collection  of  the  Philippine  Museum, 
Mamla,  Philippine  Islands,  No.  26,  skin  and  skull  of  adult  male, 
collected  on  Cuyo  Island  January  15,  1903,  by  R.  C.  McGregor  and 
A.  Celestino;  in  good  condition. 

Oeographic  distnhutwn. — Known  only  from  the  Cuyo  Island.  See 
No.  15  on  map  on  page  76. 

IKaymww.— Similar  to  Tupaia  moUendorffi;  head  and  body  of  a 
uniformly  grizzled  ochraceous  and  black  coloration,  but  tail  not  dif- 
ferent in  color  from  lower  back.    MammsB,  2-2  =  4. 

Color. — ^Type:  Upper  parts  and  sides  of  head,  neck,  and  body  a  fine 
grizzle  of  ochraceous  and  black,  the  lighter  color  being  slightly  in 
excess,  especially  along  the  sides  and  rump;  under  parts,  including 
throat  and  inner  side  of  legs,  generally  ochraceous,  darker  anteriorly 
and  approaching  buff  posteriorly,  the  dark  bases  of  the  hairs  showing 
through,  giving  an  illndefined  grizzled  appearance;  outer  side  of  legs 
essentially  like  the  body,  the  feet  similar,  but  grizzling  finer;  shoiilder 
stripe  ill  defined,  buff  in  color;  tail  above  and  below  a  coarse  grizzle 
of  ochraceous  and  blackish,  the  darker  color  slightly  in  excess  above 
and  the  lighter  color  below. 

SkuU  and  teeth. — ^These  are  without  special  peculiarities,  distinctly 
smaller  than  those  of  T.  glia  ferruginea;  brain  case  relatively  vnide, 
rostrum  rather  short  and  heavy,  arising  rather  abruptly  from  rest  of 
skull.  The  hypocones  of  the  first  and  second  molars  are  very  poorly 
developed.     (Plate  9,  fig.  1.) 

Measurements. — ^Type:  Head  and  body,  154  mm.;  tail,  166;  hind  foot, 
41;  condylo-basal  length,  43;  zygomatic  width,  24.4;  width  of  brain 
case,  18;  maxillary  tooth  row,  16.5.  The  external  measiu*ements  of 
the  type  are  somewhat  less  than  those  of  the  majority  of  specimens, 
but  the  cranial  measurements  are  characteristic.  For  individual 
measurements  see  page  83. 

Remarks. — ^The  two  species  just  described,  T.  mdUendorffi  and  T. 
cuyonis,  are  closely  related  forms  but  easily  distinguished  by  the 
tail  being  grayer  than  rest  of  upper  parts  in  the  one  case  and  by  its 
being  of  generally  the  same  color  as  the  lower  back  in  the  oth^  case. 
They  appear  more  closely  related  to  one  another  than  either  of  them 
does  to  T.  palawanensis.  The  skulls  of  the  two  forms  are  essentially 
alike.  There  are  many  things  about  Tupaia  cuyonis  to  suggest  T. 
javamea.  The  two  are  not  so  very  different  in  size,  especially  when 
the  skulls  are  compared.*  The  skidls  have  the  same  general  shape 
in  the  two  species.  The  development  of  the  central  upper  incisors 
and  lower  canines  is  distinctly  greater  than  in  most  members  of  the 
genus,  but  on  the  whole  rather  less  than  what  one  finds  in  good 
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48.2.11.2,  and  a  skin  and  skull  without  locality,  Reg.  No.  f|:i:^.||. 
From  the  accoimt  in  the  original  description  one  would  be  inclined 
to  take  the  specimen  in  alcohol  as  the  type,  but  because  a  colored 
plate  of  the  entire  ammal  is  given,  one  is  justified  in  regarding  the 
skin  as  the  type.  This  has  been  done  by  authors  generally,  Mivart, 
Anderson,  and  Thomas.*  This  course  is  rendered  imperative  by  the 
fact  that  an  examination  of  the  specimen  in  alcohol  shows  it  to  be  an 
immature  example  of  Taruitana,  the  first  upper  molar  not  being  through 
the  gum,  and  just  appearing  through  the  alveolus.  The  skin,  Reg.  No. 
47.7.8.13,  is  moimted  and  in  good  condition,  probably  a  female;  the 
only  original  information  concerning  it  is  '^Ex.  coll.  Veireaux."* 
The  skull,  Reg.  No.  48.1.27.14,  is  in  fairly  good  condition,  but  con- 
siderably damaged  on  the  right  side  about  the  palate. 

Oeographic  distribvMon. — Probably  the  entire  island  of  Borneo,  but 
known  records  are  only  from  southern  portion.  See  No.  37  on  map 
on  page  75. 

Diagnosis, — ^About  the  size  of  or  slightly  smaller  than  T.  glisfer- 
mginea,  upper  parts  seal  or  walnut  brown,  tail  similar  to  body,  its 
hairs  without  annulations.    Mammas,  probably  2-2  =  4. 

Color. — General  color  effect  above  something  between  seal  brown  and 
walnut  brown,  with  indistinct  grizzling  with  ferruginous  posterior  to 
neck,  becoming  almost  obsolete  on  the  rump,  anterior  to  the  neck 
color  lighter  and  grizzling  more  distinct;  in  the  type,  top  of  neck  and 
shoulders  and  sides  something  of  a  color  between  bay  and  chestnut; 
under  parts  anterior  to  chest,  buffy  in  the  type,  ochraceous  buflFy  in 
other  specimens,  posterior  to  chest  tawny  ochraceous;  tail  above 
similar  to  back,  below  tawny  in  center  Une,  outer  edges  like  back, 
hairs  of  tail  without  annulations;  shoulder  stripe  rather  poorly  de- 
fined, tawny  ochraceous. 

ShiU  and  teeth. — ^The  skull  and  teeth  of  Tupaia  splendidula  are  of 
the  same  general  form  as  those  of  T.  glis  feirugineaj  but  are  dis- 
tinctly smaller,  with  smaller  and  more  oval  incisive  foramina,  and 
relatively  larger  orbits.  The  type  has  a  slightly  wider  rostrum  and 
wider  brain  case  than  Cat.  No.  151883,  U.S.N.M.     (Plate  10,  fig.  11.) 

Measurements. — ^Type:  Head  and  body,  190  mm. ;  tail,  140  (both  from 
mounted  skin);  hind  foot,  40;  condylo-basal  length,  45;  zygomatic 
width,  estimated,  27;  width  of  brain  case,  18;  maxillary  tooth  row, 
17.5.  Collector's  measurements  of  head  and  body  are  173-188;  tail, 
130-167.  Measurements  of  two  adult  skulls  are:  Condylo-basal 
length,  43.6-44;  zygomatic  width,  24.5-24.5;  width  of  brain  case,  18- 
18.6;  maxillary  tooth  row,  16.5-18.     See  table,  page  87. 

BemarJcs. — Tupaia  splendidula  is  a  well-characterized  species  and 
representative  of  a  rather  definitely  marked  group.  As  seen  on 
Borneo  and  as  represented  by  geographic  forms  in  the  Natuna 
Islands,  it  is  very  different  from  members  of  the  wide  ranging /^r- 
ruginea  group,  yet  it  seems  to  be  not  very  distantly  removed  from  it. 

1 90Q  Thom»9  and  Hwtert,  Nov.  Tool.,  vol.  1,  p.  666,  September,  19Ht 
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Its  chief  distinguishing  feature  is  the  lack  of  annulations  on  the  hairs 
of  the  tail,  generally  dark  color,  and  the  small  size  of  skull.  On 
Sumatra,  Singkep,  and  the  Anamba  Islands  are  Tupaias  which, 
^liile  evidently  belonging  to  this  aplendidvla  group,  are  much  closer 
to  T.  glis  femiffinea  than  is  T.  splendidula  itself.  I  have  not  seen 
KoUbrugge's  Tupaia  miiUenj  but  the  description  would  indicate  it 
to  be  an  example  of  T.  splendidula.  Neither  have  I  seen  Glipora 
Tvftscens  "b"  and  "c"  of  Jentink's  Catalogue,*  judging  by  the 
name  they  may  be  examples  of  this  species.  ACvart's  Tupaia  rufi" 
caudaia  was  an  accidental  publication  of  Gray's  manuscript  name. 
Gray  had  evidently  intended  to  call  the  species  ruficaudata,  but  really 
published  the  name  as  splendidviaj  forgetting  to  change  ruficaudata 
on  the  label  of  the  specimen.  As  Kohlbrugge  points  out,  attention 
to  this  s{>ecies  was  first  called  by  Mtdler  and  Schlegel*  who  con- 
sidered it  a  hybrid  between '*J3yZ.  toTia  dLXvA  ferrugineaJ^  Not  un- 
likely it  is  specimen  "d"  under  Tupaia  ferruginea  from  Ban jermassin 
in  Jentink's  catalogue  of  mammals  in  the  Leyden  Museum.*  In  the 
Berlin  Museum  is  a  skull  without  skin  from  Kutei,  a  district  on  the 
east  coast  of  Borneo  somewhat  north  of  Elumpang  Bay,  where 
Doctor  Abbott  collected  two  examples.  I  have  identified  it  as 
Tupaia  spiendidvia,  but  not  without  some  reservation,  as  I  was  un- 
able to  make  a  direct  comparison  with  known  splendidula  skulls. 

Specimens  examined. — Five,  four  from  southern  Borneo,  and  one, 
the  type,  probably  from  Borneo.     See  table,  page  87. 

TUPAIA  JXATXTNM  Lyon. 

1895.  f  Tupaia  splendidula  typica  Thomas  and  Hartert  {nomen  nudum),  Nov. 

Zool.,  vol.  2,  p.  489,  December,  1895. 
1911.   Tupaia  natunse  Lyon,  Proc.  Biol.  Soc.  Waah.,  vol.  24,  p.  168,  June  16, 1911. 

Type'locality. — Bunguran,  Natuna  Islands,  north  of  Borneo. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
104714,  skin  and  skull  of  an  adult  female,  collected  on  Bunguran, 
Natuna  Islands,  June  27,  1900,  by  Dr.  W.  L.  Abbott;  original  nima- 
ber,  514;  in  good  condition. 

Geographic  distribution. — Bimguran  Island.  See  No.  32,  on  map 
on  page  75. 

Diagnosis. — Similar  to  Tupaia  splendidula  of  Borneo,  but  differing 
in  a  generally  brighter  and  more  reddish  coloration  of  the  upper  parts, 
sides,  legs,  and  tail,  and  more  inflated  braincase;  mammae,  2-2  =  4. 

Color. — ^Type:  General  color  of  upper  parts  of  neck  and  body,  in 
fresh  pelage,  slightly  brighter  than  burnt  sienna,  being  produced  by 
a  wide  band  on  most  of  the  hairs,  of  a  bright  ferruginous  burnt  sienna 
mixture,  with  blackish  bases  and  a  considerable  number  of  long 
blackish  hairs;  on  rump,  in  old  pelage,  general  color  darker  and 

1  Yerfa.  Nat.  Gescb.  Nederl.  Oven.  Bezitt.,  p.  164, 183»-14. 
•  Hus.  Hist.  Nat.  Pays-Bas,  Cat  Syst.,  yol.  12, 1888,  p.  117. 
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duller;  sides  of  body  and  outer  side  of  legs  similar  to  upper  parts, 
but  slightly  grizzled;  top  of  nose  a  grizzle  of  raw  sienna  and  blackish 
gradually  blending  on  top  of  head  with  color  of  upper  parts;  under 
parts  buflf  to  olive  buff;  inner  side  of  legs  similar  to  sides  of  body,  but 
lighter;  tail  above  like  back,  under  side  of  tail  and  bases  of  tail  hairs 
generally  tawny  ochraceous,  with  outer  and  terminal  margins  of  tail 
below,  dark  tawny;  shoulder  stripe  buff,  or  ochraceous  buff.  Cat. 
No.  104715,  U.S.N.M.,  has  the  central  portion  of  the  tail  orange 
ochraceous  in  color,  being  fully  as  bright  as  the  tail  of  T.  lucida. 

SJcuU  and  teeth. — These  are  of  the  same  general  form  as  they  are  in 
Tupaia  splendidvlaf  but  the  skull  averages  longer  and  has  a  more 
inflated  braincase;  the  teeth  are  larger.     (Plate  10,  fig.  12.) 

Medsurements. — Type:  Head  and  body,  184  mm.;  tail,  140;  hindfoot, 
40;  condylobasal  length,  46;  zygomatic  width,  25;  width  of  braincase, 
19;  maxillary  toothrow,  18.  For  measurements  of  individuals,  see 
table,  page  87. 

Remarks, — Tupaia  natunx  is  closely  related  to  T.  splendidtiUij  so 
much  so  that  Thomas  and  Hartert  in  1894*  considered  them  the 
same  species.  At  that  time  there  were  no  definite  records  of  Tupaia 
splendidula  from  the  island  of  Borneo,  the  only  available  material 
being  the  type  of  unknown  locality.  They  arrived  at  the  conclusion 
that  the  type  had  not  been  obtained  on  Borneo,  but  had  probably 
come  from  the  Natuna  Islands.  Since  Doctor  Abbott  has  obtained 
specimens  on  Borneo  almost  identical  with  the  type  there  can  be  but 
little  doubt  that  it  was  originally  collected  on  that  island.*  In  work- 
ing with  the  treeshrews  in  1904  Mr.  Miller  in  manuscript  notes  had 
come  to  the  conclusion  that  the  Bunguran  splendidula  was  distinct 
from  true  splendidula  and  had  applied  the  name  natun^se  to  it. 

Specimens  examined, — Six.    All  from  Bunguran.   See  table,  page  87. 

TUPAIA  LUCIDA  Thomas  and  Hartert. 

1895.  Tupaia  splendidula  lucida  Thomas  and  Hartert,  Nov.  Zool.,  vol.  2,  p.  490, 

1895. 
1901.  Tupaia  lucida,  Miller,  Proc.  Wash.  Acad.  Sci.,  vol.  3,  p.  133,  March  26, 

1901. 

Type-locality, — Pulo  Laut,  North  Natuna  Islands. 

Type-specimen, — In  the  Tring  Museum,  skin  and  skull  of  female, 
collected  on  Pulo  Laut,  by  Ernest  Hose,  September,  1894.  I  have 
not  seen  this  type. 

Geographic  distribution, — Pulo  Laut,  North  Natuna  Islands.  See 
No.  31  on  map  on  page  75. 

Diagnosis, — A  member  of  the  splendidula  group  of  Tupaia,  but 
upper  parts,  includmg  tail,  bright  tawny;  mammse,  2-2  =  4. 

Color. — Based  on  topotypes  in  the  United  States  National  Museum, 
and  a  paratype  in  the  British  Museum,  Reg.  No.  95.11.8.7.    Upper 

1  Nov.  Zool.,  vol.  1,  p.  656,  September,  18M» 

•  See  remarks  by  Thomas  In  Lyon,  Proc.  U.  S.  Nat.  Mas.,  voL  40,  p.  122,  April  26, 19U, 
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parts  of  body,  tail,  and  outer  side  of  legs  bright  tawny,  with  a  very 
slight  admixture  of  blackish  or  black;  head  ochraceous  finely  sprinkled 
with  blackish;  underparts  dull  ochraceous  buff;  underside  of  tail 
similar  to  upper  surface,  but  brighter  in  color,  and  in  the  middle 
line  lightening  almost  to  ochraceous  buff;  shoulder  stripe,  moderately 
distinct,  dull  ochraceous. 

Shtdl  and  ieeOi. — ^These  do  not  appear  to  differ  essentially  from  those 
of  Tupaia  splendidula. 

Measurements. — ^Type  (from  original  description) :  Head  and  body, 
210  mm.;  tail,  154;  hind  foot  (without  claws),  39.  Usual  measure- 
ments of  adults:  Head  and  body,  170-180;  tail,  145-155;  hind  foot, 
with  claws,  40-44;  condylobasal  length,  44-46;  zygomatic  width, 
24-25;  width  of  brain  case,  18.5-19;  maxillary  tootlu'ow,  18-19.  For 
individual  measurements,  see  table  below. 

Remarks. — Tupaia  ludda  is  a  very  distinct  member  of  the  splendir 
dula  group,  at  once  distinguished  from  the  Bornean  form  by  its  much 
lighter  and  brighter  color.  It  is  a  much  more  highly  differentiated 
form  than  T.  natanse,  probably  owing  to  the  smaller  size  of  the  island 
it  inhabits,  a^d  the  greater  distance  of  the  island  from  Borneo. 

Specimens  examined. — Eight.     All  from  Pulo  Laut.     See  table 

below. 

Meoiurements  of  Tupaia  »plendidula^  natunm^  and  lueida. 


Locality. 


Number. 


Sbz. 


IfoUr  teeth 
worn. 


i 


T.tpUndi- 
Mi. 
Do 


Borneo:  Klump- 
aii£  Bay. 


151883. 


Do. 
Do. 


Borneo;   Kenda- 

wangan  River. 

Probably  Borneo. 

Borneo;  Kutel... 


151884... 
1538561., 


Male, 
.do.. 


Moderately 


r.Mtmur. 

Bunguran. 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

.....do 

rtacafe... 

Natmia  Islands; 

Lent. 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

..  .do 

Do.:::::: 

do 

Do 

do 

47.7.8.13  «... 
No  no.,  Ber- 
lin. 
104714  ...... 


Female 
Female? 


SlighUy.... 

Moderately 
do..... 


104715 

W.11A6... 
95.U.R.6... 
94.9.28.38  ft. 
94.9.28.37.. 
104716 


104717... 
104718... 
104719... 
104720... 

104721  • 

104723  ft 

95.11.8.7  ft... 


Female 

..do.... 
Male... 
Female 
Male... 
Female 


..do.... 
Female 
Male... 
Female 
..do.... 
..do.... 
..do.... 


Maob. 


None* 

SlighUy.... 
Moderately 


mm 
180 

173 
188^ 

190± 
0) 

184 
178 


mm 
130 

150 
157« 

180± 


mm 
40 


mm  mm 
43.524.5 


44.534.5 


140 
140 


4045 
45 

46± 


40 


27± 
26 


25 


Moderately 


Much 

Moderately 

Much 

None* 


g:::: 

Much. 


200 
185 
171 

184 

178 

178 

178 

175± 

145± 


140 
135 
150 


146 
153 
146 
140 
115 


43 
41 
4^ 
43 
44' 
42,46.5126 


46.5 
48.5 


44  45.525 
43  46.526.5 
44146 
42:44    |28 


39! 
4043.5 


mm 

18 


mm 
18 


23 

24.5 

25 


18.5 

18 
18.5 

19 

18.5 

19 

19 


16.5 


17.5 

17 


18 

18.5 

1&5 


3-3 


3-3 


19 
10 

ia5 

1&5 
18.5 


3-2 

l&6i.... 


3-2 


24 


1&6 


1&5 


3-3 


1  Skull  only. 

*  CoOeetor's  meosoremeat. 
•Type. 

*  PerBMnant  paP,  pin' noc  in  plaoe. 
ftrrwerfed  In  alcohol. 


ft  Permanent  pmHust  appearing. 
'  About  two-thirds  grown, 
ft  About  one-half  grown. 
•  Paratype. 
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TUPAIA  CHRTSOMALLA  Miller. 

.1900.  Tupaia  chrysomalla  HnxxB,  Proc.  Waah.  Acad.  Sci.»  -vol.  2,  p.  232,  August 
20.1900. 

Type^ocality. — Pulo  Siontan,  Anamba  Islands,  South  China  Sea. 

Type-Specimen. — In  United  States  National  Museum,  Cat.  No. 
101710,  skin  and  skull  of  adult  female  collected  on  Pulo  Siantan^ 
August  24,  1899,  by  Dr.  W.  L.  Abbott;  in  good  condition. 

Oeographic  distrihutian. — Ejiown  only  from  Pulo  Siantan,  Anamba 
Islands.     See  No.  33  on  map  on  page  75. 

Diagnosis. — A  member  of  the  splendidula  group,  having  the  general 
appearance  above  of  a  bright  reddish  T.  glis  ferruginea,  inner  half  of 
the  caudal  hairs  viewed  from  below,  ochraceous  or  tawny  ochraceous; 
mammae,  2-2  =  4. 

Color. — ^Upper  parts  of  body  a  grizzle  of  a  color  between  ferruginous 
and  chestnut,  and  blackish,  brightest  anteriorly;  head  a  grizzle  of 
ochraceous  and  blackish;  outer  sides  of  l^;s  similar  in  color  to  adjV 
cent  parts  of  body;  upper  side  of  tail  like  back;  outer  edge  of  imder- 
side  of  tail  similar  to  its  upper  surface,  basal  half  or  more  of  the  long 
caudal  hairs  ochraceous  or  tawny  ochraceous;  imderparts,  buff  to 
oUve  buff,  with  dark  bases  of  the  hairs  showing  through. 

SJcvU  and  teeth. — Intermediate  in  size  between  those  of  T.  splerididvla 
and  T.  glis  ferruginea ,  and  rather  more  like  the  latter  in  form;  in- 
cisive foramina  relatively  short  and  wide.     (Plate  10,  fig.  10.) 

MeoMLvements. — Type:  Head  and  body,  178  mm.;  tail,  152;  hind 
foot,  43;  condylo-basal  length,  48;  zygomatic  width,  25;  width  of 
brain  case,  19;  maxillary  tooth  row,  19.     See  table,  page  93. 

Specimen  examined. — One,  the  type. 

TUPAIA  RIABUS,  new  species. 

Type4o€aiiiy. — Pulo  Riabu,  Anamba  Islands. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
104881,  skin  and  skull  of  adult  female  coDected  on  Pulo  Riabu, 
Anamba  Islands,  South  China  Sea,  August  23,  1900,  by  Dr.  W.  L. 
Abbott,  in  good  condition. 

Oeographic  distribution. — Known  only  from  Pulo  Riabu.  See  No. 
34  on  map  on  page  75. 

Diagnosis. — ^A  member  of  the  splendidula  group,  intermediate  in 
characters  between  Tupaia  ludda  of  Pulo  Laut,  Natima  Islands,  and 
T.  chrysomaJla  of  Pulo  Siantan,  Anamba  Islands;  mammae,  2-2  =  4. 

Color. — Upper  parts  of  body  and  back  of  head  ferruginous  or 
orange  rufous,  irr^ularly  lined  with  blackish;  on  head  anteriorly 
and  above  shoulder  stripe,  the  ferruginous  colors  replaced  by  ochra- 
ceous tints;  outer  side  of  legs  similar  to  adjacent  parts  of  body;  tail 
above  similar  to  upper  parts  of  body,  but  blackish  element  practi- 
cally wanting  in  distal  three-quarters;  long  hairs  of  underside  of 
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tail  almost  clear  orange  rufous;  underparts,  including  inner  side  of 
legs^  and  short  appressed  hairs  on  underside  of  tail,  ochraceous  buff; 
feet  blackish  brown  finely  lined  with  ochraceous. 

ShiU  and  teeth. — Not  essentially  different  from  those  of  Tupaia 
heida  or  T,  splendidula,  but  distinctly  smaller,  especially  the  teeth, 
as  compared  with  T.  chrysomdUa. 

MeasuremerUs.-r-Type:  Head  and  body,  176  mm.;  tail,  146;  hind 
foot,  43;  condylo-basal  length,  45.5;  zygomatic  width,  23.5;  width  of 
brain  case,  19;  maxillary  tooth  row,  18.     See  table,  page  93. 

Remarks. — Ikipaia  riahus  is  a  very  different  treeshrew  from  its 
geographic  neighbors,  and  externally  and  cranially  appears  to  be 
more  closely  related  to  T.  ludda  of  the  Natunas.  It  is  interesting  to 
note  that  Pulos  Laut  and  Riabu  are  about  the  same  general  area. 
Tupaia  riahus  was  collected  on  a  second  visit  to  the  Anamba  Islands 
by  Doctor  Abbott  in  1900,  and  hence  was  not  included  in  Mr.  Mil- 
ler's accoimt  of  the  mammals  of  the  Anamba  and  other  islands 
published  in  the  same  year.* 

Specimens  examined. — Two,  the  type,  and  a  yoimg  individual  also 
from  Pulo  Riabu. 

TUPAIA  ANAMBJB,  new  ipedes. 

Type^locality. — Pulo  Jimaja,  Anamba  Islands. 

Type-Specimen. — In  United  States  National  Museum,  Cat.  No. 
101743,  skin  and  skull  of  adult  male  collected  on  Pulo  Jimaja, 
Anamba  Islands,  September  23,  1899,  by  Dr.  W.  L.  Abbott. 

Diagnosis. — Very  closely  allied  to  Tupma  chrysfymaUa  of  Pulo 
Siantan,  but  distinguished  by  a  generally  less  reddish  coloration  of 
bead  and  body;  manmise  probably  2-2  =  4. 

Oeoffraphic  distribution. — Known  only  from  Pulo  Jimaja,  Anamba 
Islands.     See  No.  36  on  map  on  page  75. 

Color, — ^The  color  of  Tupaia  anamix  is  so  like  that  of  T.  chrysomaUa 
that  no  detailed  description  is  necessary.  The  ferruginous  or  chestnut- 
like color  in  T.  chrysomaUa  is  much  lighter  in  color  and  replaced  by  a 
color  something  like  tawny  ochraceous;  the  whole  lower  back,  rump, 
and  thighs  are  lighter;  the  imderparts  are  lighter  more  buffy  and 
less  ochraceous  than  inT.  chrysomaUa,  but  the  tawny  ochraceous  color 
of  the  underside  of  the  tail  is  of  a  darker  shade  in  T.  anambse.  Some 
of  the  difference  in  color  may  be  due  to  difference  in  pelage,  as  the 
type  of  chrysomaUa  appears  to  be  in  an  old  pelage,  while  the  type 
of  T.  anamiae  is  mostly  in  a  fresh  pelage.  There  is  one  skin  of 
T.aruimhsey  Cat.  No.  101741,  which  has  just  begim  to  change  pelage, 
uid  while  not  appearing  so  distinct  from  T.  chrysomaUa  as  the  type 
skm  of  T.  anambse,  it  has  distinct  though  slight  color  differences  and 

ilCammab  ooUeoted  by  Dr.  W.  L.  Abbott  on  islands  In  the  South  China  Sea,  Proc  Wash.  Acad.  Set, 
VOL  2,  pp.  vajsm,  August  30, 1000. 
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is  quite  as  good  a  f onn  as  many  of  the  recognized  insular  forms  of 
T.  glis. 

SJcuU  and  teeth, — ^The  skull  and  teeth  of  Tupaia  cmanibx  do  not 
show  any  differences  from  those  of  T.  chrysamaJla. 

Measurements — Type:  Head  and  body,  178  mm.;  tail,  152;  hind 
foot,  47.5;  condylo-basal  length,  24.5;  zygomatic  width,  18.6;  maxil- 
lary tooth  row,  18.5.     See  also  table,  page  93. 

Remarks. — ^The  treeshrews  of  the  Anamba  Islands  fall  into  two 
groups,  the  species  on  Pulo  Riabu  closely  related  to  Tupaia 
lucida  of  the  Natuna  Islands  and  the  form  on  Pulo  Jimaja  and 
Pulo  Siantan,  closely  related  to  one  another  and  not  being  closely 
allied  to  any  other  form.  All  three  of  the  islands  are  separated  by 
water  of  about  the  same  depth,  and  approximately  the  same  depth 
of  water  is  found  between  them  and  Borneo  on  one  side  and  the  Malay 
Peninsula  on  the  other.  In  many  respects  Tupaia  chrysomaUa  and 
anamhse  show  many  resemblances  to  T  glis  ferruginea  in  color  of  the 
head  and  body,  but  their  smaller  size  and  color  of  the  tail  serve 
to  distinguish  them. 

Specimens  examined, — Three,  all  from  Pulo  Jimaja. 

T0PAIA  CASTANBA  MlUer. 

1903.  Tupaia  castanea  Miller,  Smiths.  Miac.  Coll.,  vol.  45,  p.  64,  November  6, 
1903. 

Type-locality, — Pulo  Bintang,  Rhio  Archipelago,  East  Indies. 

Type-specimen, — In  United  States  National  Museum,  Cat.  No. 
115608,  skin  and  skull ^of  adult  female  collected  on  Pulo  Bintang, 
August  11,  1902,  by  Dr.  W.  L.  Abbott,  original  number,  1872;  in 
good  condition. 

Oeographic  distribution, — Ejiown  only  from  Pulo  Bintang.  See  No. 
17  on  map  on  page  75. 

Diagnosis, — Related  to  Tupaia  splendidvlaf  but  not  so  dark  in 
color,  and  in  size  equalling  T.  glis  ferruginea;  mammas,  2-2  —  4. 

Color, — General  color  effect  of  upper  parts  of  back  of  head,  neck, 
and  body  and  outer  side  of  legs  something  between  hazel  and  chestnut, 
but  rather  darker  and  brighter;  on  closer  examination  this  effect 
seen  to  be  produced  by  an  indistinct  and  coarse  grizzling  of  black  and 
a  color  something  like  a  rich  dark  ferruginous;  front  of  head  a  fine 
grizzle  of  blackish  and  ochraceous  or  tawny  ochraceous;  tail  above 
similar  to  the  back  in  places,  especially  near  base  or  else  a  color 
between  orange  rufous  and  cinnamon  rufous;  underside  of  tail 
between  orange  and  cinnamon  rufous;  general  color  of  under  parts, 
including  innerside  of  legs,  between  ochraceous  and  tawny  ochraceous, 
with  darker  bases  of  hairs  showing  through  in  places,  especially  on 
the  inner  side  of  legs;  hands  and  feet  a  fine  grizzle  of  blackish  and 
ochraceous;  shoulder  stripe  moderately  distinct,  light  tawny  ochrace- 
ous or  ochraceous  rufous. 
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SkuU  and  teeth. — These  are  of  the  same  general  form  as  they  are  in 
Tupaia  splendidvla,  but  larger  throughout.  The  incisive  foramina 
are  rather  large  and  less  slit-like  and  the  bullsB  somewhat  laiger 
than  in  the  case  of  T.  glis  ferraginea.     (Plate  10,  fig.  9.) 

Measurements, — ^Type:  Head  and  body,  200  mm.;  tail,  145;  hind 
foot,  46;  condylo-basal  length,  49;  zygomatic  width,  25.5;  width  of 
brain  case,  19.5;  maxillary  tooth  row,  19.  The  measurements  of  the 
type  are  not  materially  departed  from  in  a  series  of  eight  individuals, 
for  measurements  of  which  see  table,  page  93. 

Bemarks, — Tupaia  castanea  is  a  very  distinct  form;  from  T.  spUnr 
iidula  it  is  at  once  distinguished  by  its  larger  size,  equaling  T.  glia 
ferrugiTiea,  and  from  T.  glis  ferruginea  by  its  splendidvJa  style  of 
coloring.  Schneider's  *  record  from  the  Indragiri,  Sumatra  was  per- 
fectly correct  so  far  as  the  group  is  concerned,  but  his  specimens  are 
now  identified  as  Tupaia  siaca. 

Specimens  examined. — Eight,  all  from  Pulo  Bintang. 

TUPAIA  SIACA  Lyoo. 

1908.  Tupaia  tiaea  Lton,  Proc.  U.  S.  Nat.  Mus.,  vol.  34,  p.  661,  September  14, 
1908. 

Thfpe-locality. — Little  Siak  River,  lowlands  of  eastern  Sumatra. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
144205|  skin  and  skull  of  adult  female  collected  along  the  Little  Siak 
River,  Sumatra,  November  4,  1906,  by  Dr.  W.  L.  Abbott;  original 
number,  4856;  in  g<>od  condition. 

Geographic  distribution. — Known  only  from  the  Little  Siak  and 
Indragiri  River  regions,  probably  occurring  in  the  intervening  region, 
and  for  a  moderate  distance  beyond,  on  either  side.  See  No.  8  on 
map  on  page  75. 

Diagnosis. — ^Very  similar  to  Tupaia  castanea,  but  underparts  and 
inner  side  of  legs  buff  to  ochraceous  buff,  instead  of  ochraceous  to 
ochraceous  rufous;  hairs  of  tail,  seen  above  more  distinctly  annulated, 
but  seen  below  without  annidations  except  beyond  middle  of  hairs; 
color  of  upper  parts  not  quite  so  dark  and  rich  as  in  T.  castanea, 
especially  in  the  region  of  the  neck  and  shoulders,  which  are  lighter 
and  brighter,  and  more  grizzled  than  in  T.  castanea;  mamm»,  2-2  »4. 

Color. — Tupaia  siaca  is  in  general  very  similar  in  color  to  T.  cas- 
tanea, and  the  differences  have  hee/a  sufficiently  pointed  out  under 
the  diagnosis,  so  that  no  detailed  description  is  necessary. 

Shin  and  teeth. — ^The  skull  and  teeth  of  Tupaia  siaca  are  essentially 
like  those  of  T.  castanea.     (Plate  10,  fig.  8.) 

Measurements. — ^Type:  Head  and  body,  205  mm.;  tail,  175;  hind 
foot,  47;  condylo-basal  length,  50.5;  zygomatic  width,  25.5;  width  of 
brain  case,  19.5;  maxillary  tooth  row,  19.  The  tail  of  the  type  is  from 
10  to  15  mm.  longer  than  is  the  case  with  most  of  the  adult  specimens 

1  ZooL  Jahrb.,  voL  23,  p.  87, 1906. 
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examined,  otherwise  the  measurements  of  the  type  represent  the 
average  for  the  species.  For  individual  measurements,  see  table, 
page  93. 

Remarks. — Tupaia  siaca  and  71  castanea  form  a  very  interesting 
and  at  same  time  puzzling  group  of  treeshrews.  Both  are  very 
closely  related  to  one  another  and  geographically  they  are  widely 
separated.  Pulo  Bintang  is  about  as  far  removed  from  Sumatra  as 
any  island  of  the  Rhio  Archipelago,  and  no  Tupaias  of  this  group  are 
found  on  the  intervening  islands.  In  fact  treeshrews  are  poorly 
represented  on  the  islands  of  the  Rhio-Iinga  Archipelago.  On 
Batam,  the  next  island  to  Bintang,  occurs  a  treeshrew  that  is  sepa- 
rable with  difficulty  from  T.  glis  ferruginea,  and  on  Siiikep,  an  island 
close  to  Sumatra,  is  another  member  of  the  glis  group.  Other  tree- 
shrews in  the  Archipelago  are  without  interest  in  this  connection. 
Tupaia  caManea  and  sia^a  as  judged  by  color,  are  certainly  related 
to  T,  splendidvla  of  Borneo.  In  point  of  size  they  equal  T,  glis 
ferrugineay  and  I  have  been  unable  to  find  any  definite  constaift 
character  in  the  skulls  or  teeth,  to  separate  them  as  a  group  from  T. 
glis  ferraginea.  The  question  immediately  arises  what  is  their  rela- 
tion to  T.  g.ferruginea.  The  two  forms,  T.  castanea  and  sia^ca  may 
be  geographic  representatives  of  that  widely  spread  species.  So  far 
as  we  know  T.  g.ferruginea  does  not  occur  at  the  same  localities  with 
them.  Only  on  Borneo  do  we  find  T.  splendidula  occurring  with 
what  is  evidently  a  representative  of  T,  glis  ferruginea,  that  is  T. 
longipes.  Those  two  forms  are  very  different  externally  and  cranially. 
On  the  Anamba  Islands  are  found  Tupaias  which  in  point  of  size  and 
lack  of  annulations  on  the  tail  are  certainly  members  of  the  splendidvla 
group,  but  some  of  them  in  general  body  color  resemble  T.  glis  ferru- 
ginea very  closely.  The  available  material  indicates  that  typically 
the  glis  ferruginea  and  splendidula  groups  are  very  distinct,  but  forms 
of  each  occur  strongly  suggesting  the  other  group.  The  relation 
of  T.  demissa  to  the  splendidula  group  is  puzzling.  It  occurs  on 
Sumatra  just  to  the  northeast  of  the  range  of  T.  sia^xi.  In  the 
general  color  of  its  upper  parts  it  is  very  similar  to  T.  siaca  and  T. 
castanea.  It  has  more  grizzling  along  the  sides  than  has  the  members 
of  the  splendidula  group  and  less  on  the  thigh  than  usual  in  T.  g. 
ferruginea.  The  underparts  are  more  like  those  of  T.  g.ferruginea, 
so  is  the  skull.  The  hairs  of  the  underside  of  the  tail  are  certainly 
lacking  in  the  annulations  even  more  than  the  hairs  of  T.  siaca.  The 
species  demissa  could  with  almost  as  much  propriety  be  considered  an 
abnormal  color  form  of  T.  siaca  as  it  is  so  considered  of  T.  g.ferruginea 
Schneider's  specimens  recorded  *  as  Tupaia  custansa  from  the  Indragiri 
region  Sumatra  are  T.  siaca. 

Specimen  examined. — Eight  from  the  Siak  region  and  two  from 
the  Indragiri. 

I  Zool.  Jahib.,  YoL  23, 1905,  p.  87. 
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Meaguremtnls  of  Tuptda  iiaoa,  eattanea,  chrytomaUa,  riabui,  and  anambx. 

Name. 

Locality. 

Number. 

Sex. 

Molar  teeth 
worn. 

i 

1 

1 

^ 

H 

1 

i 

1 

1 

! 
1 

i 

, 

i 

T.tiaca 

Do 

Do 

Do 

Sumatra.     LltUe 
Siak  River. 

do 

do 

do 

1442W.... 

1442051... 
144209.... 
144206.... 
144207.... 
144208.... 
144210.... 

Male... 

Female 
Male... 
Female 
...do... 
Male... 
...do... 

Moderately 

Much 

Moderately 
None* 

...do.» 

...do.« 

...do.» 

...do.» 

Much 

...do 

mm 
210 

205 
198 
172 
174 
169 
190 
160 

200 
190 
210 

200 
178 
206 
207 
184 
186 
177 
178 

178 

165 
171 

178 
191 

mm 
156 

176 
166 
148 
148 
156 
170 
150 

ITO 
152 
150 

146 

137 

149 

151 
162 
153 
150 
162 

146 

140 
140 

162 
114 

mm 

48 

47 
49 
45 
43 
48 
46 
45 

48 
48 
46 

46 
46 
43 
46 
48 
46 
46 
43 

43 

42 
42 

43 
40 

mm 
49 

5a5 

50 

43 

43 

41 

46.6 

mm 
26 

25.5 

26 

28.6 

23.5 

22 

23 

mm 
19.5 

19.5 

19.6 

20 

20 

19.5 

19 

mm. 
19 

19.5 

11=^ 

2-2 

Do 

Do    

do 

do 

do 

Sumatra.  Siak 
River  at  Buwa- 
tanRhrer. 

do 

Pulo  BIntang. 

R  Wo  Archipelago. 

do 

Do 

18.6 
17 

10 
20 

Do 

144306.... 

174610*... 
4.6.9.2... 
116607  ... 

1156081... 
9.4.1.99.. 
9.4.1.100. 
9.4.1.101. 
9. 4.  L 102. 
9.4.1.103. 
9. 4.  L 104. 
1017101... 

104881 1... 

104880.... 
101741  ... 

101743  1... 
101742.... 

Female 

Male... 
...do... 
...do... 

2-? 

Do....... 

Do 

T.autunea... 

47 
61 
49 

40 

47 

49.6 

5C.6 

60 

49.6 

60 

48 

45.6 

40 
46.6 

47.5 
45.6 

2&± 
27.5 

10.5 
21 

Do 

Female 
Male... 

...do... 
Female 
Male... 

...do... 
Female 

...do... 

...do... 

Male... 
...do... 

...do... 
Female 

Much 

None' 

...do.t 

Moderately 

...do 

Slfehtly.... 

Moderately 

Slightly.... 

None" 

Moderately 

...do 

...do 

25.5 

2»  " 
26.6 
26 
27 

25*' 

23.5 

21.5 
24.6 

24.5 
25± 

19.6 

20 

19 

S 

20 
20 
19 

19 

19 
19 

1&6 

19 

19 
18 
10 

•16.5 
20 
19 
19.6 
19 

18 

?-? 

Do 

Do 

Do 

Do 

Do 

Do 

do 

do 

do 

do 

do 

do 

2^2* 
7^2 

T.dkrfmrnaOa 

T.riabiu 

Do 

Siantan. 
Aoamba  Islands, 

Riabu. 
do 

2-2T 
2-2 

T.nambx... 

Do 

Do 

Anamba  Islands, 
Jimaja. 

do 

do 

ia5 

18.5 
17.5 

%-Ti7 

«  m«  nearly  lerel  w 
»»•  Just  level  wtth 
4  m>]ust  level  with 
•  Permanent  pm*  a 

ithmi. 
i  alveolus, 
alveolus, 
nd  pm*  not 

in  place. 

•rfr 

•Cfi 

reser 
>Jus 
>8til] 
mine 

^ll8 

ved 
tapi 
ini 
slac 
ttoo 

Inal 
yearb 
>lace 

M 

DOho 
Qg. 

1. 

per), 
se. 

TUPAIA  MONTANA  Thonas. 
(S3monymy,  tjrpe-BpecimeiiB,  etc.,  under  the  subspecies.) 

Geographic  distribution, — Mountains  of  northern  Borneo.  See  Nos. 
25  and  26  on  map  on  page  75. 

Diagnosis. — ^A  medium-sized  treeshrew,  slightly  smaller  than 
Tupaia  glis  ferrugineay  with  rather  long  soft  fur,  general  color  Prout's 
brown  or  burnt  umber,  with  or  without  a  dark  patch  or  stripe  on 
back;  tail  not  dissimilar  in  color  from  sides  of  body;  skull  in  general 
similar  to  that  of  T.  glis  ferruginea,  smaller  and  with  a  relatively 
shorter  bram  case,  and  rostrum  strongly  compressed  from  above 
downward;  mammas,  2-2=4. 

Color. — ^Upper  parts  and  sides  of  neck  and  body  and  outer  side  of 
1^  a  grizzle  of  blackish  and  a  color  between  tawny  olive  and  walnut 
brown,  the  black  being  slightly  less  evident  than  the  other  color;  the 
tawny  olive  tint  predominating  anteriorly  and  the  walnut  brown  pos- 
teriorly; back  sometimes  marked  by  a  large  black  patch,  beginning 
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narrowly  between  the  shoulders,  2  to  3  nun.  wide  and  widening  over 
the  lower  back  and  hips  to  25  or  30  mm. ;  head  a  fine  grizzle  of  black 
and  raw  sienna,  the  latter  predominating  on  the  sides,  the  blackish  on 
the  crown;  underparts  an  ill-defined  grizzle  of  dark  tawny  ochraceous 
and  slate,  the  tawny  ochraceous  lighter  and  more  yellowish  anteriorly; 
tail  above,  similar  to  adjacent  parts  of  body,  but  grizzle  coarser;  tail, 
below,  with  short  appessed  hairs,  in  median  line,  a  fine  grizzle  of 
blackish  and  ochraceous,  the  darker  color  predominating,  the  longer 
hairs,  tawny  ochraceous  for  their  basal  tMrd,  and  a  coarse  grizzled 
mixture  of  this  same  color  and  dark  brownish  distally ;  feet  and  hands 
dark  brownish  with  a  very  slight  admixture  of  the  light  color  of  the 
adjoining  parts  of  body;  shoulder  stripe  practically  obsolete. 

ShiU  arid  teeth. — ^The  skull  of  Tupaia  marUana  is  of  moderate  size 
slightly  smaller  than  that  of  T.  glis  ferruginea,  with  relatively  much 
wider  brain  case  and  more  spreading  zygomata;  the  rostrum  has  a 
more  abrupt  origin  from  rest  of  skull  and  is  much  compressed  from 
above  downward,  especially  the  basal  portion  just  posterior  to  the 
nasals.  The  first  and  second  upper  molars  of  T.  montana  are  more 
quadrate  in  outline  than  they  are  in  T.  glis  ferruginea  and  the  hypo- 
cone  of  m*  is  better  developed.     (Plate  9,  fig.  2.) 

Subspecies. — ^There  are  two  subspecies  of  Tupaia  montana^  the 
typical  form  T.  montana  montana  from  Mount  Dulit  and  a  form  from 
Mount  Kina  Balu,  described  below  as  new.  Aside  from  some  slight 
color  and  cranial  differences  the  two  forms  are  chiefly  distinguished  by 
the  presence  in  the  DuUt  specimens  of  a  more  or  less  well-defined 
dorsal  patch  and  its  absence  in  the  animal  from  Mount  Kina  Balu. 

Remarks. — Tupaia  montana  is  a  very  distinct  species  and  easily  dis- 
tinguished by  external  and  cranial  characters  from  other  members  of 
the  genus.  It  does  not  appear  to  have  any  close  resemblance  to  other 
members  of  the  genus,  except  the  later  described  Tupaia  carimatse. 
The  presence  or  absence  of  a  black  patch  on  specimens  does  not  appear 
to  be  attributable  to  age,  sex,  or  season.  Most  specimens  from  Mount 
Dulit  show  it  plainly,  while  on  Kina  Balu  specimens  it  is  but  barely 
indicated. 

TUPAIA  MONTANA  MONTANA  Tbonuu. 

1892.  Tupaia  rrumUma  Thomas,  Ann.  Mag.  Nat.  Hiat.,  ser.  6,  vol.  9,  p.  252, 

March,  1892. 
1892.  Tupaia  montana,  Thomas,  Proc.  Zool.  Soc.  London,  p.  223,  1892. 

Type-iocdlity. — Five  thousand  feet  on  Mount  Dulit,  Sarawak, 
Borneo. 

Type-specmien. — In  British  Museum,  Reg.  No.  92.2.7.5,  skin  and 
skull  of  adult  male  collected  October  14,  1891,  at  5,000  feet  on  Mount 
Dulit,  Borneo;  skin  in  good  condition;  skull  with  part  of  occipital 
region  cut  away. 
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GeoffrapMc  disirilnUian. — ^Mount  Dulit  and  probably  neighboring 
mountains  in  Sarawak,  Borneo.    See  No.  25  on  map  on  page  75. 

Diagmma. — ^Distinguished  by  the  greater  frequency  of  the  black 
back  patch,  heavier  rostrum,  slightly  larger  and  darker  feet,  and  facial 
portion  of  skull  apparently  larger  and  longer.     (Plate  9,  fig.  2.) 

Measurements. — ^Type:  Head  and  body  (dried  skin),  215  mm.;  tail 
(dried  skin),  140;  hind  foot,  45;  condylobasal  length,  47  ± ;  zygomatic 
width,  26.5;  width  of  brain  case,  19;  maxillary  tooth  row,  18.5.  For 
individual  measurements  see  table,  page  96. 

Bemarks. — ^A  specimen  with  a  well-defined  dorsal  stripe  can  cer- 
tainly be  identified  with  this  subspecies,  but  if  the  stripe  is  practic- 
ally obsolete  as  in  Reg.  No.  92.2.7.6,  one  is  uncertain  whether  to 
place  the  specimen  in  this  subspecies  or  the  next.  The  Dulit  subspe- 
cies appears  to  average  larger  than  that  from  Kina  Balu. 

Specimens  examined. — ^Twelve  from  Mount  Dulit. 

TUPAIA  MONTANA  BALUBNSIS.  ii«w  tnlMpecief. 

Type4o€aJity. — ^Mount  Kina  Balu,  northeastern  Borneo. 

Type'Speeim>en. — In  British  Museum,  Reg.  No.  95.10.4.20,  skin  and 
skull  of  adult  collected  at  3,000  feet  on  Mount  Eina  Balu,  north- 
eastern Borneo,  March,  1887,  by  J.  Whitehead;  skin  in  fair  condition; 
skull  with  about  a  third  of  the  right  side  of  brain  case  wanting. 

Oeographie  distribution. — Known  only  from  Mount  Bona  Balu, 
Borneo.    See  No.  26  on  map  on  page  75. 

Diagnosis. — ^Differs  from  Tupaia  mmUana  w^mtana  in  the  absence 
of  the  distinct  black  back  patch,  smaller  size;  rostrum  and  whole 
facial  portion  of  skull  smaller  and  shorter;  hind  feet  not  quite  so  dark 
as  in  the  typical  form. 

Measurements. — ^Type:  Head  and  body  (dried  skin),  190  nun.;  tail 
(dried  skin),  90;  hind  foot,  39;  condylobasal  length,  43  ±  ;  maxillary 
tooth  row,  17.  For  measurements  of  two  other  individuals,  which 
differ  considerably  from  this  type  in  having  the  tail  125  mm.  long, 
see  table,  page  96. 

Remarks. — ^In  certain  lights  there  is  a  suggestion  of  the  broad 
dorsal  stripe,  which  is  almost  as  evident  as  in  those  Dulit  specimens, 
where  the  stripe  is  practically  lacking.  Mr.  Thomas  has  this  note 
on  the  label  of  the  type:  "Of  15-20  specimens  from  Kina  Balu 
(A.  Everett)  carefully  compared,  and  some  quite  old,  with  worn  teeth, 
not  one  had  any  trace  of  a  dorsal  line,  not  even  as  much  as  this." 
The  absence  of  the  dorsal  stripe  would  appear  to  be  very  constant  in 
this  subspecies,  much  more  so  than  the  presence  of  the  stripe  is  in 
T.  montana  montana.  The  Kina  Balu  specimens  were  identified  by 
Mr.  Thomas  in  1889*  as  Tupaia  ferruginea. 

Specimens  examined. — ^Three  from  Moimt  Kina  Balu. 

>  Froo.  ZooL  8oc.  London,  1889,  p.  229, 
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MeoMuremenU  of  Tupaia  monUma. 


Name. 


LocaUty. 


Number. 


Sex. 


Molar  teeth 
worn. 


T.morUana 

montana. 

Do 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 


T.  montana 
baluenaii. 

Do 

Do 


Borneo,  Mount 

Dulit 
Mount  Dullt,4,000 

feet. 
Mount  DuUt,5,000 

feet 
Mount  Dulit,2,000 

feet 
Mount  Dulit^,000 

feet. 
Mount  DuUt,4,000 

feet 
Mount  DuUt,2,000 

feet 
Mount  Dulit,3,000 

feet 
Mount  Poch,  4,000 

feet 

Sarawak 

Mount  Dulit 

Mount  Dulit,5,000 

feet 
ftount  Kina  Bahi, 

8,000  feet 
do 


84507 

92.9.4.2.... 
92.2.7.6*.. 
90.12.9.7.., 
99.12.9.9... 
92.2.7.7.... 
99.12.9.8.. 
92.2.7.6.... 
93.4.1.8.... 


Male... 
..do... 
..do... 
..do... 
Female. 
...do... 
Male... 
..do... 


Moderately. 
Slightly.... 
Moderately. 

do 

do 

(«) 

W 

None* 

do.<-... 


93.4.1.38*.. 
92.6.1.2*... 
2230PariA.. 

95.10.4.21.. 


Male... 
Female. 
..do... 


.do. 


Mount  Kina  Balu, 
3,000  feet 


94.7.2.7.... 
96.10.4.201. 


Slightly.... 

None* 

Moderately. 


mm 
180± 

220± 

215± 

220± 

220± 

215± 

205± 

205± 

195  d: 

160 
160 
190± 

200± 

105± 
190± 


mm 
150± 

165± 

140db 

160± 

160± 

130± 

1G0± 

150± 

130± 

150 
145 
liO± 

126i: 

125± 
90± 


42 

43 

45 

43 

42 

43 

41 

41 

39 

40 
41 

38± 

39 
39 


45.5 

44± 
47± 


mm 
35.5 


24.5 
26.5 


mm 
19 


46± 


mm 
17.5 

17.5 

18.6 

18 

18 


44± 


24 


19 


17.5 
16.5 


42± 
43ik 


25.6 


19.5 


2-2 
2-2 


2-2 


»Type. 

*  pm  *  Just  appearing. 


s  Skull  hi  skin. 

*  Preserved  in  alcohol. 


3  di  1  and  dP  stiU  hi  place. 
<  m  1  last  tooth  in  place. 


TUPAIA  PICTA  Thomas. 

1892.  Tupaia  picta  Thomas,  Ann.  Mag.  Nat.  Hist.,  eer.  6,  vol.  9,  p.  251,  March, 
1892. 

Type-locality. — ^Apoh,  Baram,  northern  Borneo. 

Type-specimen. — ^In  British  Museum,  Reg.  No.  92.2.8.1,  skin  and 
skull  of  adult,  sex  unknown,  collected  by  A.  Everett,  at  Apoh,*  Baram, 
Borneo,  September,  1891;  skin  in  good  condition;  skull  with  supra- 
occipital  missing. 

Oeographic  distrUmtion. — ^Baram  region,  Sarawak,  northern  Borneo. 
There  are  no  definite  records  of  its  occurring  elsewhere.  I  have  seen 
one  specimen  labeled  ''Sarawak,"  but  this  probably  refers  to  the  state 
and  not  the  town,  and  another  labeled '  'Baliugean,  Sarawak."  I  have 
been  unable  to  find  a  town  or  other  place  of  this  name  on  any  of  the 
numerous  maps  of  Borneo  which  I  have  examined.  See  No.  22  on 
map  on  page  75. 

» The  label  of  the  type-specimen  is  marked  "  Baram,  N.  Borneo,  Apoh."  Apoh  appears  to  be  applied  to 
a  group  of  low  (600  feet)  nills  south  of  Mount  Mulu;  the  name  is  also  applied  to  a  river  in  the  same  neigb- 
borhood,  a  tributary  of  the  Baram  River.  In  his  Mammals  of  Borneo,  1883,  page  32,  Mr.  C.  Hose  says  that 
the  type  of  the  species  came  from  the  Ridan  River,  a  small  tributary  of  the  Baram,  tust  below  Claodetown. 
a  distance  of  about  25  miles  from  the  Apoh  River. 


Digitized  by  VjOOQIC 


».197«.  TREE8HREW8:  FAMILY  TUPAIID^—LYON.  97 

Diagnosis. — ^A  very  distmct  species  of  Tupaia  at  once  characterized 
by  a  narrow  black  dorsal  line,  and  distichously  bushy  rufescent  tail; 
manmue,  2-2=4. 

Cdor. — ^Type:  Upper  parts  of  head,  neck,  and  body  anterior  to 
romp  a  grizzle  of  blackish  and  ochraceous,  wiUi  a  very  distinct  narrow 
dorsal  blackish  line  extending  from  region  of  neck  to  rump,  the 
grizzling  very  coarse  in  the  dorsal  region;  toward  rump  and  base  of 
tail,  ochraceous  color  gradually  replaced  by  ferruginous;  tail  a  mixture 
of  ferruginous  and  blackish,  the  two  colors  about  equally  mixed  on 
basal  half  of  tail  above,  the  ferruginous  predominating  distally  and 
bck>w,  except  on  outer  edge,  which  is  like  upper  surface;  underparts 
including  inner  side  of  legs,  dull  buff  to  ochraceous  buff;  outer  side  of 
1^  similar  to  adjacent  parts  of  body,  and  feet  similar  in  color  to  outer 
skieofl^s;  shoulder  stripe,  well  marked,  dull  ochraceous.  The  speci- 
mens from  Mount  Dulit,  Mount  Kulalong,  and  Balingean  are  slightly 
darker  than  the  others,  with  the  dorsal  stripe  less  distinct;  under- 
parts are  of  a  distinctly  darker  ochraceous  about  the  neck  and  chest, 
and  a  grizzle  of  ochraceous  or  tawny  ochraceous  and  blackish  on  rest 
of  underparts  and  inner  side  of  l^s;  the  feet  are  blackish  brown,  per- 
haps due  to  a  preservative,  as  they  have  an  unnatural  look.  Two 
adults  from  Mount  Mulu  have  the  yellowish  grizzling  of  the  back,  very 
coarse  and  conspicuous;  the  feet  are  of  the  usual  yellowish  brown 
color. 

8hiU  and  teeth. — ^The  skull  has  about  the  same  general  build  as  that 
of  T.  mcTiiana,  but  lacks  the  above  downward  compression  at  base  of 
rostrum,  and  approaches  the  skull  of  T.  glis  ferruginea  in  size;  the 
bull©  are  relatively  larger  than  they  are  in  T.  montana  or  T.  g. 
ferruginea.  Thebraincaseisrelativelywidelikethatof T./mmtona.  The 
zygomatic  perforation  is  slightly  smaller  than  it  is  in  T.  glis  ferruginea 
The  upper  molar  teeth  are  not  so  quadrate  in  outline  as  they  are  in  T. 
montana  and  show  no  essential  differences  from  the  teeth  of  T.  glis 
ferruginea.     (Plate  9,  fig.  3.) 

MeasureTTienis. — ^Type:  Head  and  body,  196  mm.  (from  dried  skin) ; 
tail,  155  (from  dried  skin);  hind  foot,  45;  condylobasal  length, 47.5; 
zygomatic  width,  26;  width  of  brain  case,  19.5;  maxillary  toothrow, 
18.5.  Measurements  of  the  series  do  not  depart  materially  from 
those  of  the  type.    See  table,  page  98. 

Remarks, — Tupaia  pieta  is  a  very  distinct  species  and  needs  no  com- 
parison with  any  other.  It  is  quite  in  a  class  by  itself  and  appears 
to  have  no  near  relatives.  The  superficial  external  resemblance  to  the 
long-snouted  treeshrews,  Tana  tana  is  very  interesting;  both  have  the 
same  distichously  bushy  ferruginous  tails,  both  have  a  narrow 
black  dorsal  stripe,  bordered  on  either  side  by  lighter  grizzled  areas. 
Tie  dorsal  stripe,  however,  is  very  short  in  Tana  and  a  careful 
8046O*— Proc.N.M.voL4&— 18 7 
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examination  of  the  markings  in  Tana  tana  and  Tupaia  pieta  shows 
that  the  resemblance  is  more  superficial  than  real.  Tlie  sknU  of 
Tupaia  pieta  is  a  typical  Tupaia  skull,  and  the  arrangement  of  the 
naked  area  on  the  end  of  the  nose  and  the  small  size  of  the  claws  all 
show  it  to  be  a  true  Tupaia.  The  distribution  of  Tupaia  pieta  seems 
to  be  quite  restricted.  Judging  by  the  number  of  specimens  exam- 
ined it  appears  to  be  a  fairly  common  animal  in  the  Baram  District, 
and  I  doubt  if  it  occurs  in  southern  Borneo,  as  Doctor  Abbott  would 
probably  have  encountered  it  sometime  during  his  four  expeditions 
there.  In  his  Mammals  of  Borneo  ^  Hose  says  of  it:  ''This  tree- 
shrew  is  more  common  in  the  low  country  than  on  the  mountains; 
it  is  usually  found  in  the  dense  forest  and  is  particularly  active  in  its 
movement." 

Specimens  examined. — Fourteen,  all  apparently  from  the  Baram 
District,  Borneo. 

Meastarementi  of  Tupaia  pida. 


LoeaUty. 


Number. 


Sex. 


Molar  teeth 


i 


Borneo,  Berun , 

Borneo,  Mount  Bato 

Sang. 
Borneo,  Mount  Dnllt, 

3/X)0h)et. 
Baiingean.  Sarawak. . 

Mouni  TT^^nVytw 

MonntMtau,  IAN)  feet 

Mount  Mala. 

Do 

Bata  8an£,  3,000  feet . . 

Baram  River 

Baram,  Apoh 

Baram.  Sarawak 

Sarawak. 

MoantDaUt,3/)00feet 


84606 

000/4,  Genera. 

«.  0.4.1... 


Female 


Moderately 
Nonei...:. 


(«).. 


«.8.L« 

08.6.1.2 

8.1.27.8 

04.6.2.2 

94.6.2.8 

02.1L8.1 

02.2.7.21 

92.2.8.1« 

0.8.4.8 

09.12.9.6 

Beriin. 

11882,  Philai. 


Female 


.do. 

.do. 

.do. 
..do. 
..do. 


Moderately 
None*..... 

....do 

Moderately 
.....do..... 


..do... 


(«). 


itly. 


100± 
220± 

210:^ 

235± 
220± 
240± 
195± 
210± 
21ft± 
106± 
306± 


fAW. 

i66± 
U6± 

m± 

155  d: 
150± 
160± 
140± 
155± 
IS6± 
155± 
lGO:fc 


No  skin. 
210±|  140^ 

no±\  im± 


48 

4Sd: 


mm. 

27 

24 


47.5 


25.5 


10 


18 


2-2 


48.5 


47.5 


20 

18.5 

19 


19 
17 
16.5 


19.5    18 


19.5 


18.5 


46 

40± 


46.5 


25 


19.5 


18 


i  Milk  premolars  stfll  In  plaoe. 
<  Skin  with  sknll  Inside. 

•  m*  jast  appearing. 

*  S£mned  from  alcohol  and  very  abnormal  tai  appearance.    Academy  of  Natural  Sdenoes,  Phltedelphia. 

TUPAIA  CARIMATJI  MSOtt. 
1906.  Tupaia  eanmatm  Millbr,  Proc.  IT.  S.  Nat.  Mua.,  vol.  31,  p.  61,  July  23, 1906. 

Typer-locaHiy. — ^Telok  Edar,  Karimata  Island,  oflf  west  coast  of 
Borneo. 

Type-specimen. — ^In  United  States  National  Museum,  Cat.  No. 
125123>  skin  and  skull  of  adult  male«  collected  on  Karimata  Island, 
September  2,  1904,  by  Dr.  W.  L.  Abbott;  original  number,  3716;  in 
good  condition. 

1  Page  33»  1898. 
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GeograpMc  distribution. — Ejttown  only  from  Karimata  Island,  but 
I»t)babl7  occurring  on  other  islands  of  the  same  group.  See  No.  36 
on  map  on  page  75. 

Diagnosis. — ^A  very  distinct  species  intermediate  in  general  char- 
teteristics  between  Tupaia  splendidula  and  T.  montanaf  slightly 
smaller  than  either,  without  a  black  dorsal  area,  basal  portion  of  hairs 
of  imderside  of  tail,  almost  without  annulations,'  underparts  not 
distinctly  grizzled. 

Color. — Type:  Upper  parts  of  head,  neck,  body,  outer  side  of  legs 
and  tail  a  fine  distinct  grizzle  of  ochraceous  and  blackish,  the  two 
oolors  about  equally  mixed  except  on  dorsal  area  posterior  to  shoul- 
ders where  the  black  is  in  excess  and  suggests  the  condition  found  in 
Tupaia  montcma  haluensis;  underparts,  including  inner  side  of  legs, 
varying  from  buff  to  ochraceous  buff  with  dark  bases  of  hairs  showing 
through  in  places,  but  not  finely  grizzled  as  in  71  montana;  underside 
of  tail  ochraceous,  distinctly  grizzled  with  blackish  along  margins, 
and  along  the  area  of  short  appressed  hairs;  shoulder  stripe,  ochra- 
ceous, well  developed. 

ShiU  and  teeth. — Skull  slightly  smaller  than  in  either  Tupaia  mon- 
iama  or  T.  splendidula^  relatively  wide,  zygomata  spreading,  brain- 
case  inflated,  rostrum  shortened.  The  teeth  are  essentially  like  those 
of  T.  montanay  but  first  and  second  upper  molars  not  quite  so  quad- 
rate. As  a  whole  the  skull  seems  to  have  more  affinities  with  that  of 
Tupaia  montana  than  with  that  of  T.  splendidula.     (Plate  10,  fig.  6.) 

Measurements. — ^Type:  Head  and  body,  176  mm.;  tail,  147;  bind  foot 
40;  condylobasal  length,  42.5;  zygomatic  width,  24;  width  of  brain- 
case,  18;  maxillary  toothrow,  16.  For  individual  measurements. 
see  table,  page  100,  none  of  which  differ  essentially  from  those  of  the 
type. 

RemarJcs. — Tupaia  carimaise  is  a  very  distinct  species  and  would 

scarcely  be  confused  with  any  other  form.    It  appears  to  possess 

more  characteristics  of    T.  splendidula  than  it  does  of  any  other 

species,   namely,  moderately  well  developed  shoulder  stripe,  gen- 

mHj  ochraceous  underparts,  without  fine  distinct  grizzling,  and 

basal  portion  of  hairs  of  tail  on  underside  practically  clear  ochraceous. 

Its  miyrUana  characteristics  are  its  generally  finely  grizzled  upper 

parts,  slight  tendency  to  s,  dark  dorsal  area,  and  skull  as  a  whole 

approaching  that  of  T.  montana  more  than  that  of  T.  splendidula. 

On  geographic  grounds  it  seems  most  likely  that  Tupaia  carimatse 

is  an  insular  form  of  the  Bomean  T  splendidula.    The  manmialian 

fauna  of  Karimata  has  apparently  been  derived  from  forms  similar 

to  those  occurring  in  southern  Borneo,*  a  region  where  we  know  T. 

^vUndidida  certainly  occurs. 

Sfedmens  examined. — Seven,  all  from  Karimata  Island. 

^  8tt  LjQD,  Proo.  U.  S.  Nat.  Mas.,  voL  40,  p.  81,  April  25, 1911,  remarks  on  squirrels  of  the  prevosUi  group. 
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Digitized  by  VjOOQiC 


na  IWe.  TREE8HREW8:  FAMILY  TUPAIIDJE-^LYON,  101 

% 

indistinct  lateral  stripe  on  either  side  to  meet  the  dar^  blackish- 
brown  area  of  the  back,  in  many  specimens,  an  indistinct  median 
stripe  extending  from  the  dark  area  on  top  of  head  to  the  blackLsh- 
brown  area  of  the  back;  tail,  in  unworn  conditions,  very  similar  to 
seal  brown,  both  above  and  below  except  along  the  center  line  below 
where  the  color  is  much  lighter.  In  some  specimens  the  little  mid- 
dorsal  stripe  from  head  to  the  dark  area  of  thd  back  is  obsolete,  and 
in  others  it  is  more  conspicuous  than  the  lateral  stripes  from  ears  to 
dark  dorsal  area,  very  rarely  are  the  indistinct  stripes  from  ears  to 
back  lacking.  In  worn  condition  the  tail  becomes  much  lighter  in 
color,  approaching  cinnamon  or  russet.  Also  in  worn  pelages  the 
dark  area  of  the  back  becomes  lighter  and  duller.  (Plate  3,  fig.  1.) 
Shidl  and  teeth. — ^Unlike  most  members  of  the  genus  the  skull  of 
Tupaia  nicobarica  is  quite  characteristic  and  would  hardly  be  con- 
fused with  the  skulls  of  other  species.  The  skull  has  about  the  same 
general  size  as  that  of  Tupaia  glisferruginea^  but  appears  more  solidly 
built,  and  more  angular  with  spreading  zygomata  and  with  a  more 
abruptly  arising  rostrum;  the  palate  is  better  ossified,  the  fenestra  in 
zygoma  less  elongate,  and  more  oval,  and  often  much  reduced  in  size; 
space  between  the  external  and  internal  pterygoid  plates  greater  and 
bulke  slightly  smaller;  the  impression  for  muscular  attachment  at  the 
antero-inferior  angle  of  the  zygoma  distinctly  smaller,  and  its  small 
size  more  noticeable  in  view  of  the  otherwise  greater  angularity  of  the 
skull;  the  coronoid  process  of  the  mandible  is  heavier  and  wider.  The 
teeth  of  Tupaia  nicobarica  are  for  the  most  part  similar  to  those  of 
Tupaia  glis  ferruginea^  but  the  central  pair  of  upper  incisors  greatly 
exceed  the  second  pair  of  upper  incisors  and  are  very  much  larger  and 
more  recurved  than  the  corresponding  teeth  of  T  glisferruginea;  they 
have  about  the  same  relative  degree  of  development  that  is  seen  in 
Tupaia  javanica.  The  upper  canines  are  more  slender  and  pointed 
ih&a  they  are  in  T.  glisferruginea.  In  comparison  with  other  mem- 
bers of  liie  genus,  except  T.  javanica,  the  lower  canines  are  greatly 
developed,  approaching  the  enormous  development  of  the  lower 
canines  in  the  genus  Urogdle.  The  third  incisor  in  front  and  the  first 
premolar  behind  the  lower  canine  are  correspondingly  diminished  in 
size,  and  the  length  of  the  lower  canine  exceeds  or  at  least  equals  twice 
the  length  of  incisor  in  front  and  often  more,  while  in  the  species 
previous^  considered  the  lower  canine  is  only  one  and  one-half  times 
die  length  of  the  incisor  in  front  and  often  less. 

Measurements. — ^Usual  measur^nents  of  adults:  Head  and  body, 
180-195  mm;  tail,  200-225;  hind  foot,  46-49;  condylo-basal  length, 
47-50;  zygomatic  width,  27-29;  width  of  brain  case,  19-20;  maxillary 
tooth  row,  18-19.  For  individual  measurements  see  tables,  pages  104 
and  105. 
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— ^ 

Subspedea. — ^Two;  Tupaia  nicobarica  v/icobaricaf  page  103,  and 
Tupaia  nicobarica  surda,  page  104. 

Remarks. — ^As  shown  above,  Tupaia  nicobarica  is  a  remarkably 
distinct  species  and  sharply  separated  from  all  other  members  of 
the  genus  by  its  combination  of  coloration,  large  size,  long  tail, 
large  sharp  claws,  angular  skull,  large  central  upper  incisors,  and 
large  lower  canines.    ^ 

Tupaia  nicobarica  was  probably  first  observed  in  1846  by  Captain 
Lewis,*  who  reported  large  squirrels  as  occiuring  on  the  Nicobar 
Islands.  As  no  squirrels  were  collected  or  reported  by  Abbott  and 
Eloss  in  1901,'  the  inference  is  that  Lewis's  squirrds,  like  those 
seen  by  Captain  Cook's  party  on  Pulo  Condore,'  must  have  been 
Tupaias.  Zelebor  mentions  this  treeshrew  as  occurring  on  all  the 
larger  islands  of  the  group,  but  particularly  abundant  on  Great 
Nicobar;  but  as  no  specimens  were  collected  or  reported  on  other 
islands  than  Little  and  Great  Nicobar,  by  Abbott  and  Eloss,  it 
would  seem  that  Zelebor 's  statement  is  too  general.  Apparently 
Tupaia  nicobarica  is  a  rather  conspicuous  and  noisy  treeshrew, 
other¥rise  it  would  not  have  called  forth  the  few  comments  that 
have  been  made  regarding  it.  Zelebor  says  it  cries  frequently  and 
prolonged  "  D&nh-Dfinh  "  when  disturbed  or  pursued.  Doctor  Abbott 
remarks  of  them,  "Common  in  the  heavy  jungle  which  covers  the 
island  (Little  Nicobar);  very  active  and  generally  in  the  tree  tops." 
Kloss*  writes:  ''They  were  very  common  (Little  Nicobar);  but  unlike 
their  representatives  in  the  Malay  Peninsula,  etc.,  which  are  ground 
animab,  we  saw  them  only  in  trees.  Tupais  were  plentiful  (Great 
Nicobar).  These  appear  to  be  entirely  arboreal  in  habits  and  are 
quite  as  active  as  squirrels  in  running  along  branches,  or  climbing 
about  amongst  smaller  twigs  in  search  of  insects.  Their  cry  is  a  sort 
of  trilling  squeak,  which  is  easily  confounded  with  the  call  of  a 
bird."  The  rather  large,  compressed,  sharp  claws  and  the  long  tail 
also  lead  one  to  believe  it  more  arboreal  than  most  of  its  relatives. 

As  to  the  origin  of  this  treeshrew  on  the  Nicobars  it  is  impossible 
to  say.  It  is  so  unlike  any  of  the  other  treeshrews  at  present  known 
that  it  seems  highly  improbable  that  it  can  be  descended  from  any 
of  them,  should  they  have  been  accidentally  carried  to  the  islands, 
or  have  been  brought  there  by  man.  On  the  other  hand,  if  Tupaia 
vdcobarica  is  the  survivor  of  an  old  wide-ranging  species,  one  would 
expect  to  find  other  mammals  surviving  with  it.  As  Mr.  Miller  shows, 
the  mammals  of  the  Nicobars,  "with  the  single  exception  of  Tupaia 
nicobarica,  are  all  types  well  known  to  be  closely  associated  with 

i  Jonro.  Asiat.  Soo.  Bengal,  vol.  15,  p.  368. 
*  Proo.  U.  S.  Nat.  Mus.,  voL  24,  pp.  751-705,  May  29, 1002. 
s  See  aooonnt  of  Tupaia  diitimUU  in  the  present  paper,  p.  67. 
« In  the  Andamans  and  Nioobars,  1908,  pp.  122, 138. 
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man  throughout  the  Malayan  r^on/'  ^  I  can  not  agree  with  him 
that  any  of  the  existing  treeshrews  introduced  into  the  Nicobars  by 
man  would  have  had  sufficient  time  to  develop  into  such  a  striking 
species  as  Tupaia  nicoharica.  Its  origin  and  relationship  must  for 
the  present  remain  unsolved. 

TUPAIA  mCOBARICA  mCQBARICA  (Zitobac). 

1£61.  CladobaUt  niooharicus  Fttzimobr,  Sits.  Akad.  Wisb.  Math.  Nat.  Wien,  vd. 

42, 1860,  p.  392  (nomm  nudum). 
1869.  Cladobatea  miooharieui  Zblsbor,  Reise  Novara,  Zool.  Theil,  voL  1,  p.  17, 

pi.  1,  fig.  1,  entire  animal  natural  size  in  colore;  figs.  2  and  8,  eoleB.of  fore 

and  hind  feet;  pi.  2,  skull,  skeleton,  and  teeth. 
1879.  Tupaia  fd(xiban4xif  Andbbson,  Zool.  Ree.  West.  Yunnan,  p.  136,  pi.  7,  fig. 

3,skuU. 
1902.  Tupaia  nicobarica  nicobarica,  Millbr,  Proc.  U.  S.  Nat.  Mus.,  voL  24,  p.  773, 

May  29, 1902. 

Typer-locality. — Great  Nicobar,  of  the  Nicobar  Islands. 

Type^ecimens. — Accordixig  to  Fitzinger,'  these  are  in  the  Impe- 
rial Zoological  Museum  at  Vienna.  I  have  not  seen  them.  In  the 
original  accoimt  are  mentioned  an  alcoholic  specimen,  a  skeleton,  and 
four  stuffed  individuals. 

Geographic  distribution, — Great  Nicobar,  of  the  Nicobar  Islands. 
See  No.  40  on  map  on  page  75. 

Dioffnosis. — Distinguished  by  having  the  light  areas  brighter  and 
more  yellowish,  and  more  strongly  contrasted  with  the  dark  areas 
than  in  the  case  of  the  form  from  Little  Nicobar  Island;  mamm» 
M-2 

Color. — ^With  the  differences  noted  in  the  diagnosis,  the  color  of 
Tupaia  nicoharica  mcdba/riea  is  sufficiently  described  in  the  general 
account  of  the  species. 

SkuU  and  teeth. — ^There  are  no  characters  by  which  these  may  be 
distinguished  from  those  of  the  other  subspecies. 

Measurements. — Usual  measurements  of  adults:  Head  and  body, 
180-195  mm;  tail,  200-225;  hind  foot,  45-50;  condylo-basal  length, 
47-50;  zygomatic  width,  26-29;  width  of  brain  case,  19-20;  maxillary 
tooth  row,  18-19.    See  table,  page  104. 

Specimens  examined. — ^Twenty-four. 

Remarks. — ^There  are  a  few  individuals  in  the  series  of  specimens  of 
this,  the  typical  subspecies,  that  cannot  be  distinguished  with  cer- 
tainty from  the  form  T.  n.  surda  that  follows. 

1  Proc.  U.  S.  Nat.  Mos^  toI.  24,  p.  701,  May  29, 1002. 

*  SlU.  Akad.  Wias.  Math.  Nat.  Wian,  vol.  60,  IMO,  pt.  1,  p.  370. 
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and  base  of  tail,  blackish  browii;  not  contrasting  with  the  Ught  area 
of  the  pelage  so  noticeably  as  in  the  typical  subspecies;  top  of  head 
light  blackish  brown,  this  color  spreading  down  to  behind  ears,  and 
usually  posteriorly  as  an  indistinct  lateral  stripe,  to  meet  dark  area 
of  back;  in  many  specimens  an  indistinct  median  streak  extending 
from  top  of  head  to  dark  area  of  back. 

Skull  and  teeth. — ^These  do  not  diflFer  from  those  of  Tupam  rdco- 
haricanicohariea.     (Plate  10,  fig.  7.) 

Measurements. — ^Type:  Head  and  body,  190  nun.;  tail,  220;  hind 
foot,  48;  condylo-basal  length,  49.5;  zygomatic  width,  28.5;  width  of 
brain  case,  20;  maxillary  tooth  row,  19.  The  measurements  of  the 
type  are  slightly  in  excess  of  the  usual  measurements.  See  table 
below. 

Remarks. — Tapaia  nicoharica  surda  is  not  a  highly  differentiated 
form,  but  it  is  quite  as  distinct  as  some  of  the  insular  forms  of  Tupaia 
glis  to  which  binomial  names  have  been  given.  The  present  form  is 
a  member  of  such  a  distinct  species  group  of  which  there  are  only 
two  members  so  closely  related  geographiciJly,  it  woidd  seem  a  matter 
of  convenience  to  employ  trinomial  names  even  though  the  two  forms 
were  more  highly  differentiated  than  they  are.  As  noticed  in  the 
original  description  there  are  a  few  specimens  in  each  series  of  the  two 
subspecies  which  can  not  be  distinguished  with  certainty  one  from 
the  other. 

Specimens  examined. — Sixteen. 

Measurements  of  Tupaia  nicobariea  surda. 


Locality. 


Kicobar  Islands,  UtUe 
NIcobar. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Number. 


111749. 


1117W.. 
111752.. 

ni7a8.. 

1117W.. 

111750.. 

lU7flO. . 

U1761.. 

111767 «. 

U1751.. 

m754... 

m7fi5. 

m758... 

111708 

111788... 

1U786*, 


Sex. 


Hale. 


...do.... 
...do.... 
...do.... 
...do-... 
...do.... 
...do.... 
...do.... 
...do.... 
Female 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 


Molar  teeth 
worn. 


Moderately . 


Slightly.... 

None> 

do.«.... 

do.».... 

SUghtiy*... 
Moderately 
SUghtiy.... 

None* 

Moderately 

do 

SllghUy.... 
Moderatdy 

Much 

O 


mm. 
180 

187 
190 
180 
175 
185 
178 
180 
190 
170 
190 
186 
180 
190 
183 
200± 


mm, 
216 

220 
200 
200 
215 
216 
225 
220 
220 
220 
225 
210 
210 
210 
200 
225 


mm 
46 

48 
48 
44 
46 
46 
47 
47 
48 
46 
46 
45 
45 
47 
47 
47 


48 

46.5 

47.5 

48 

48.5 

47 

49.5 

49.5 

49.6 

48 

47.6 

47.5 

47.6 

48.5 


28.6 

26.6 

26.8 

26 

26.6 

26.6 

28 

28.6 

26 

27.6 

27.5 

27.6 

27.6 

28.5 


mm. 
19± 

20 

20 

19.5 

19 

19.6 

20 

19 

20 

21 

19.5 

18.6 

20 

19.5 

19.5 


mm. 
1S± 

19 

18 

18 

19 

19 

18.6 

18.6 

19 

18 

18.5 

18.6 

18.6 

18 

18.5 


1-1 
1-1 
1-1 
1-1 
1-1 
1-1 


I  diK  di>  stm  in  place,  c  i  not  at  full  development, 
s  el  fust  appearing,  di  S  di\  and  6c  still  in  place, 
s  dl>  still  m  place,  i  i  appearing,  di' sl^ed,  0  neai 
^Tjrpe. 

•  m  Oust  appearing. 

•  Preserrod  in  alcohol. 
'  Adult,  pregnant,  uterus  30  mm.  long. 


nearly  in  place. 
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TUPAIA  JAVAinCA 

1821.  Tupaia  javanica  Hossfisld,  Zool.  Res.  Java,  No.  3.  Pages  not  numbered. 
Plate  of  entire  animal  and  figures  of  fore  foot  and  teeth  on  another  unnum- 
bered plate.  Date  on  title  page  of  entire  work,  1824.  (In  the  next  reference 
below  the  third  part  of  Horsfield's  Researches  is  referred  to.  This  reference  is 
dated  December,  1821.) 

1821.  8orej>Qli»  Javanica  or  Tupaya  Javanica,  Gboffbot  and  Cxtvisb,  Hist.  Nat. 
Mamm.y  vol  3,  livr.  85,  p.  1  and  plate,  December,  1821. 

1842.  Cladobate$  javanica,  Guyibr,  Hist.  Nat.  Mamm.,  vol.  7,  Tab.  gen.  Meth., 
p.  2, 1842. 

1843.  Hylogaiea  javanica,  Sohlbobl  and  MttLLSR,  Verb.  Nat.  Gesch.  Nederl. 
Overz.  Bezitt.,  p.  165,  pi.  26,  fig.  4;  pi.  27,  figs.  11  to  16. 

1879.  Tupaia  javanica,  Anderson,  Zool.  Res.  West.  Yunnan,  p.  134,  pi.  vii, 
figs.  14  and  15. 

Type-iocality. — Java,  Province  of  Blambangan,  probably  near  the 
present  town  of  Banyu-wangi  at  extreme  eastern  end  of  Java.  See 
Horsfield's  Plantae  Javanicae  Rariores^  1838-1842,  map  in  front,  and 
page  V  of  postcript. 

Type-specimens. — ^In  British  Museum.  This  species  was  based 
on  two  specimens  collected  by  Thomas  Horsfield  in  1806,  in  extensive 
forests  in  the  Province  of  Blambangan,  Java.  One  of  these  was  sent 
to  the  Museum  of  the  Honorable  East  India  Co.  in  1812.  It  is  now 
in  the  British  Museum,  Reg.  No.  79.11.21.574;  it  is  not  mounted, 
is  in  poor  condition;  skull  immatiu*e  with  the  milk  incisors  still  in 
place,  zygomata  broken  away,  as  well  as  occipital  bones  and  anterior 
third  of  right  half  of  mandible.  The  other  specimen  was  brought  to 
England  by  Horsfield  in  1819,  and  is  now  in  British  Museum,  No. 
52a;  it  is  an  old  specimen,  was  formerly  mounted,  and  is  in  poor 
condition;  parts  of  the  cranium  posterior  to  the  tooth  rows  are 
broken  away ;  mandible  perfect.  A  third  specimen  marked  "  cotype  " 
is  in  the  British  Museum,  No.  52b,  Java,  "pres.  by  E.  F.  Comp"; 
neither  its  skin  nor  skull  are  in  good  condition.  I  do  not  consider 
this  specimen  a  cotype  and  see  no  reason  why  it  should  be  so  marked. 

Oeographic  distnhUion. — Java,  western  part  of  Sumatra  back  from 
coast,  and  islandof  Nias.    See  No.  1  on  map  on  page  111. 

Diagnosis. — Tail  longer  than  head  and  body;  skull  shaped  like 
that  of  Tupcm  nicobarica,  but  much  smaller,  condylobasal  length  not 
exceediQg  41  nun.;  central  upper  incisors  and  lower  canines  enlarged 
in  the  manner  of  those  of  T.  nicobarica;  general  coloration  of  upper 
parts  and  tail  olivaceous  finely  grizzled,  under  parts  moderately 
dark  and  grizzled;  hind  foot  about  38  mm.;  mammsB,  2-2 » 4. 

Color. — ^Upper  parts  and  sides  of  head,  neck,  body,  tail,  outerside  of 
legs  and  feet,  with  the  general  color  effect  of  something  between  olive 
and  bister,  produced  by  a  fine  distract  grizzling  of  blackish  and 
light  tawny  olive  or  raw  sienna;  the  two  colors  about  equally 
mixed,  the  grizzling  on  the  tail  coarser  and  on  the  feet  finer; 
underparts  of  body  always  rather  dark,  the  bases  of  the  hairs  being 
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extensively  slate-color,  which  shows  through  usually  to  a  considera- 
ble extent;  general  effect  of  underparts  varying  from  an  almost 
dear  gray,  not  unlike  olive  gray  slightly  tinged  with  buflfy,  to  an 
almost  uniform  ochraceous,  with  more  or  less  of  dark  bases  of  hairis 
showii^  through,  the  ochraceous  colors  of  the  underparts  more 
pronounced  anteriorly  and  the  gray  better  developed  posteriorly; 
shoulder  stripe  conspicuous,  buff  or  cream  buff  in  color. 

SleuH  and  teeth. — ^The  skull  and  teeth  of  Tupaia  ja/vanica  are  almost 
an  exact  miniature  of  those  of  Tupaia  mcoharicay  but  the  zygomata 
are  relatively  less  spreading,  the  brain  case  relatively  more  inflated, 
the  bullae  relatively  larger,  and  the  palate  less  completely  ossified. 
The  enlargement  of  the  central  upper  incisors,  and  lower  canines,  and 
reduction  in  size  of  the  third  lower  incisors  are  in  the  same  relative 
degreein  Tupaia  javanica  as  they  areljin  T.  nicoharica.    (Plate  1 0,  fig.  1 .) 

Measurements. — ^The  available  measurements  of  cotype  Reg.  No. 
79.11.21.574,  a  specimen  not  fully  adult,  the  milk  incisors  still  being 
in  place,  are:  Hind  foot,  approximately,  36  mm. ;  width  of  brain  case, 
17.5;  maxiUary  tooth  row,  14;  the  other  cotype,  52a  has  the  maxillary 
tooth  row  14.5;  the  specimen  is  in  such  poor  condition  that  the  other 
usual  measurement  can  not  be  taken.  Usual  measurements  of  adults : 
Head  and  body,  146-155  mm;  tail,  160-175;  hind  foot, 37-39;  condylo- 
basal  length,  38-41;  zygomatic  width,  22-23;  width  of  brain  case, 
17-18;  maxillary  tooth  row,  14-15.  For  individual  measurements 
see  table,  pages  108,  109. 

Remarks. — Tupaia  javanica  is  a  very  distinct  species  with  no  near 
relatives;  its  large  size,  dark  underparts,  and  mcobarica  shape  of  skull 
at  once  separates  it  from  the  other  small  olivaceously  colored  mem- 
bers of  the  genus,  while  the  smaller  size  and  differences  in  color  serve, 
of  course,  to  distinguish  it  from  Tupaia  nicobaria,  and  its  smaller  size 
and  longer  tail  to  distinguish  it  from  the  chinensis  group.  Whether 
or  not  it  is  true  Tupaia  javanica  that  occurs  on  Sumatra  and  Niasit 
is  impossible  to  say  with  the  available  material.  The  mounted  skin 
in  Genoa  from  Pulo  Nias  appeared  unusually  dark,  especially  the  tail, 
which  is  quite  blackish.  I  have  little  doubt  that  more  material  will 
show  it  to  be  a  distinct  geographic  form  of  Tupaia  ja/vanica.^  The 
specimens  from  Sumatra,  Si  Rambi,  Mount  Singalang,  and  Pajo 
resemble  the  Javan  specimens,  but  the  material  is  not  sufficient  to 
.  establish  their  true  status.  Apparently  Tupaia  javanica  on  Sumatra 
is  confined  to  the  higher  regions.  Although  Doctor  Abbott  has 
visited  many  places  on  the  Sumatran  coast,  he  found  no  examples  of  it. 

Specimens  examined. — Java,  58;  Sumatra,  12;  Nias,  1.  Although 
this  material  seems  abundant,  yet  an  examination  of  the  list  of  speci- 
loens,  pages  108, 109,  will  show  most  of  it  is  made  up  of  immature 
individuals,  and  specimens  preserved  in  alcohol. 

^  ReoQCxled  by  ModigUani,  Ann.  Mus.  Civ.  Stor.  Nat.  Genoa,  aer.  2,  vol.  7  (37),  p.  889, 1889. 
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Measturements  of  Tupaia  javanica. 


Do 

Do 

Java,  TJUatjap,  S( 
leveL 

Do 

Java,  TjiKombong.. 
Java,Kedirie 

Do 


9.1.5.557.... 
9.1.5.558.... 
9.1.5.560. . . . 


9.1.5.659 

99.8.6.45 

83.8.13.1 «.... 
83.8.13.2  •-... 


Female. 
...do.... 
...do.... 

Male... 
...do.... 
...do.... 
Female. 


do.»o... 

do.".... 

SUghtiy 


None  IS 

do.T 

Immature... 
....do 


110 

140 

140 

165 

160 

165 

145 

162 

13.6 

16.4 

111 

125 

120 

130 

j 

i 

j 

1 

^ 

"?; 

o 

1 

1 

'^ 

^ 

^ 

mm. 

mm. 

2-2 

17 

17 

16 

.... 

18 
16.5 

14.6 

.... 

17.5 

14.5 

.... 

17 

14.6 

16.5 

1^ 

18 

14.6 

2-2 

18 

14.5 

2-2 

18 

14.5 

2-2 

14.6.... 

17.5 

14  '.... 
13.6.... 

2-2 

2-2 

2-2 

2*2 

17.6 

15 

18 

16 

.... 

17.5 

14.5 

.... 

17 

1 

17.5 
17.5 

1 

14.5.... 

18 
17.5 

15  .... 
14.6.... 

18 
18.6 

14.51.... 

17.5 
18 

|.... 

is  l2-2 

17.5 

14 

2-2 

17.6 

17.6 

14 

2^ 

17 

13.0 

17 

14 

2^2 

18 

14 

17 
17 

14.5 

14 

17.5 

14.5 

.... 

16.5 

14 

17 

14.5 

.... 

) 

17.5 

14.5 

.... 

17 

.... 

32 

16.5 

17 

37.6 

17.6 

14 
14 

13.5 
14 

37 

21 



.... 

» ml  hallwav  up. 

s  ml  not  quite  level  with  tooth  row. 

*  Wm.  Palmer,  collector. 
4  Not  quite  adult. 

*  pm*  not  quite  in  place,  dpm  *  still  in  place. 


•Cotype. 

7<i/i,di>stQlinplace. 
s  Preserved  in  dooboL 
•  No  skin. 


10  ml  last  tooth  hi  place. 
"  <i  lust  appeartaig. 
M  m*  hut  in  place. 
i«  dpm « still  hi  phioe. 
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MecuuremenU  of  TVpoiaiavantca—Oontinued. 


LoeaUty. 


Number. 


Sex. 


Molar  teeth 
worn. 


Berlin,  6541. 
Berlin,  636  > 
Berlin,  633  « 
Berlin,11352 


Do 

Do 

Java,  N^grok,  Prean- 

Saii»tra,P^o 79.6.28.16. 

Do 79.6.28.17... 

Do 79.6.28.18. 

SomatzByBiRambi...   Oenoa«. 

Do do*.. 

Do ! do.*.. 

Do I do.< 

Do I do.<... 

Do ' do.«... 

Sumatra,  Mount  Sing-  < do.*. . . 


Female. 


Male... 
...do.... 
..do.... 
Female. 
..do.... 
...do.... 


Slightiy.... 

Moderately.. 

do 

do 


166± 
170± 
165± 


mm, 
136± 
1M± 
140± 


Do 

Do 

Xte  bland,  SitoU. 


88.12.1.7*.. 
88.12.1.8*.. 
Oraioa*--. 


Male... 
Female. 
Male... 


Adult. 

Votrng  » 

Adult 

do 

do 

do 

Nearly 
adalt.7 

Adult 

.....do 

Moderately.. 


125 
115 
125 
135 
135 
135 
165± 

145 
145 
150± 


145 
125 
135 
150 
IM 
150 
155± 

150 
160 
155d: 


37 
37 
36 
37 
33 
87 
36 
38 
36 
40± 

37 
38 
38d: 


40 
39db 


21.5 


18 
17.5 


39± 


15 

14 

14.5 

14.5 


2-2 


18.5 


2-2 
2-2 
2-2 


17.5 


14.5 


2-2 


>  Mounted  specimen,  collected  by  Temminck. 
*  Mounted  specimen,  collected  by  Kinder. 
'  Mounted  specimen,  coUeeted  by  Becker. 
'Specimen  collected  by  Modigliani    Preserved 
in  alcohol. 


•  dpm*  last  tooth  in  place. 

•  Mounted  specimen,  collected  by  Becoari. 
7  dpm*  still  in  place. 

•  Mounted  8i)ecimen,  collected  by  Modigliani. 


TUPAIA  MINOR  Olinther. 
(References,  synonymy,  type  specimens,  etc.,  under  the  subspecies.) 

Geographic  distribution. — ^Borneo,  the  adjacent  Islands  of  Banguey 
andLaut;  Sumatra;  southern  portion  of  Malay  Peninsula;  islands  of 
linga  and  Singkep.     See  Nos.  2,  3,  and  4  on  map  on  page  111. 

Diagnosis, — ^The  smallest  member  of  the  genus  Tupaia  charac- 
terized by  a  uniformly  grizzled  olivaceous  style  of  coloration,  tail 
longer  than  head  and  body,  enlarged  central  upper  incisors  and  lower 
canine,  like  those  of  T,  javanica,  and  a  short  stubby  rostrum,  so  that 
the  distance  between  the  two  lachrymal  notches  equals  the  distance 
from  the  notch  to  the  front  of  the  central  upper  incisor;  mammae, 
2-2=4. 

Color. — ^Upper  parts  and  sides  of  head,  neck,  and  body  and  outer 
Bide  of  legs  and  the  feet  a  fine  grizzle  of  blackish  and  a  color  that 
varies  from  cream  buff  to  russet,  the  russet  color  when  present 
being  always  more  prominent  posteriorly.  The  general  effect  is 
very  similar  to  that  seen  in  Tupaia  javanica,  but  in  that  species  a 
nisset  tinge  is  practically  lacking.  Tail  a  coarse  grizzle  of  black  and 
buflf  or  ochraceous  buff,  the  darker  color  predominating  except  at 
base  of  tail,  which  is  generally  colored  like  the  back.  Underparts  of 
head,  neck,  and  .body  and  inner  side  of  legs  varying  from  whitish  to 
buff,  the  hairs  not  at  all  or  scarcely  darker  at  their  bases.  Under- 
ade  of  tail  generally  similar  to  upper  side  except  along  the  middle 
line,  where  the  buff-ochraceous  color  predominates  instead  of  the 
blackish.    Shoulder  stripe  conspicuous,  whitish  or  buffy. 
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and  teeth. — ^The  skull  and  teeth  of  Tupaia  minor  are  the 
of  any  member  of  the  genus.  The  rostrum  is  relatively 
rt  and  stubby,  and  the  brain  case  appears  large  and  rounded 
ast.  The  distance  between  the  two  lachrymal  notches  is 
qusA  to  the  distance  from  that  notch  to  tiie  front  of  the 
upper  incisors.  In  Tupaia  javanica  the  distance  between 
lachrymal  notches  is  equal  to  the  distance  from  the  notch 
»ace  between  the  first  and  second  upper  incisors.  The  whole 
the  skull  of  Tupaia  minor  is  quite  unlike  that  of  Tupaia 
or  other  species  of  Iktpaia  except  Tupaia  gracilis,  which 
nil  of  the  same  general  style  as  Tupaia  minor  but  slightly 
The  teeth  of  Tupaia  minor  are  of  the  same  form  as  those  of 
ica  and  T  nicobarica.  The  central  upper  incisors  are  large 
ry  in  comparison  with  most  species  of  Tupaia,  and  the  lower 
atrongly  developed  and  the  third  lower  incisor  correspond- 
luced  in  size.  Quite  a  little  variation  in  the  shape  and  size 
lull  of  Tupaia  minor  appears  to  exist,  more  so  than  is  usually 
lost  species  of  Tupaia;  most  of  it,  however,  maybe  accounted 
[fferences  in  age. 

mes. — ^Three  geographic  races  of  Tupaia  minor  are  here 
3d — typical  minor,  the  most  distinct  of  them  confined  to 
mdUiccana,  occurring  in  Sumatra,  the  Malay  Peninsida, 
island  of  Linga;  and  what  is  in  reality  a  subspecies  of  this 
surring  on  the  island  of  Singkep. 

Jc8, — Tupaia  minor  is  a  well-marked  species.  It  differs  from 
ica  in  being  smaller,  in  having  light,  clear-colored  underparts, 
»  peculiar  form  of  skull.  It  differs  from  Tupaia  gra^cUis  in 
er  size,  less  bushy  tail,  and  in  having  teeth  like  those  of  T. 
and  not  like  those  of  T.  glis  ferruginea.  The  forms  of  Tupaia 
cognized  here  are  perhaps  as  distinct  as  some  forms  often 
h1  as  species,  but  the  three  are  so  closely  allied  to  one  another 
r  form  such  a  compact  group  that  it  is  a  matter  of  great 
nee  to  regard  them  as  all  belonging  to  one  species.  The 
I  material  of  this  species  is  not  entirely  satisfactory,  although 
umber  of  specimens  exists  in  various  museums,  much  of  it 
ied  for  systematic  work,  and  many  of  the  specimens  are 
e. 

TUPAIA  MINOR  MINOR  Ollntber. 

Tupaia  minor  GUntheb,  Proc.  Zool.  Soc.  London,  1876,  p.  426. 
xlipora  leucogaster  Jentine,  Cat.  Syst.  Mamm.  Mus.  Hist.  Nat.,  vol.  12,  p. 
6,  1888.  A  manuscript  name  of  Diard,  published  by  Jentink  in  a  list  of 
ecimens  of  Tupaia  javanica.  As  T.  javanica  does  not  occur  in  Borneo,  and 
e  two  specimens  have  white  bellies,  they  are  probably  examples  of  this 
ecies.    Type-locality  Pontianak,  western  Borneo. 

ocality. — ^Borneo,  opposite  the  island  of  Labuan. 
pedmens. — In  the  British  Museum,  five  cotypes,  Reg.  Nos. 
,  76.5.2.22,  76.5.2.23,  76.5.2.24,  76.5.2.25,  skins  and  skuDs, 
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all  collected  on  the  Bomean  mainland,  opposite  the  island  of  Labuan, 
by  Mr.  Hugh  Low;  skins  in  fair  condition;  skulls  ail  considerably 
damaged  in  occipital  region. 

Oeographie  distribution. — Throughout  the  island  of  Borneo,  and  the 
island  of  Banguey  at  the  northeastern  extremity,  and  the  island  of 
Laut  at  the  southeastern  extremity  of  Borneo.  See  No.  2  on  map 
on  page  111. 

•  Diagnosis. — ^This  subspecies  is  distinguished  from  the  others  in  hav- 
ing a  distinct  russet  wash  oyer  the  lower  back  and  slightly  extended 
on  to  base  of  tail  and  in  having  the  tails  very  dark  and  blackish. 

STcuU  and  teeth. — ^There  are  no  characters  by  which  the  skulls  and 
teeth  of  Tupaia  minor  minor  may  be  distinguished  from  those  of  the 
other  subspecies.     (Plate  10,  fig.  3.) 

Measfwrew^efnis. — For  measurements  of  the  five  cotypes  see  table, 
page  113.  Usual  measurements  of  adults:  Head  and  body,  125-130 
mm. ;  tail,  145-160 ;  hind  foot,  32-33 ;  condylobasal  length,  32-34 ;  zygo- 
matic width,  19-20;  width  of  brain  case,  16-17;  maxillaiy  tooth  row, 
12-12.5.     For  individual  measurements,  see  table,  page  113. 

Remarks. — Tupaia  minor  miTior  is  widely  distributed  throughout 
Borneo  and  appears  fairly  constant  in  its  characters.  There  is  some 
variation  in  the  distinctness  of  the  shoulder  stripe.  The  shoulder 
stripe  in  the  cotypes  is  rather  dull  and  inconspicuous,  but  in  a  speci- 
men from  the  Trusan  River,  close  to  the  locality  of  the  cotypes,  the 
shoulder  stripes  are  quite  white  and  conspicuous,  nearly  as  much  so 
as  are  those  in  the  specimens  from  Mount  Dulit,  which  have  very  con- 
spicuous shoulder  stripes.  The  four  mounted  Sarawak  skins  in  Genoa 
also  have  very  distinct  whitish  shoulder  stripes.  The  single  specimen 
from  Palo  Laut  has  the  tail  darker  than  usual,  while  in  the  specimen 
from  Banguey  the  tail  is  lighter. 

Mftller  and  Schlegel  *  did  not  distinguish  between  the  three  groups — 
javanica,  minor,  gracilis — of  the  small  long-tailed  olivaceous  tree 
shrews,  but  grouped  them  all  as  Tupaia  javanica.  The  skull  of  a 
young  individual  illustrated  on  plate  27,*  figures  13  and  14,  is  appar- 
ently an  example  of  Tupaia  minor  and  not  of  T.  javanica.  The  other 
figures  on  that  plate  intended  for  T.  javanica  undoubtedly  represent 
that  species. 

The  skins  recorded  as  Tupaia  javanica  from  Pontianak,  Borneo,  by 
Jentink  *  are  probably  examples  of  T.  m.  minor. 

Concerning  its  habits.  Hose'  remarks :  "  This  little  tree  shrew  is  fairly 
common,  both  on  the  mountains  to  a  height  of  4,000  feet  and  in  the 
low  country.  It  breeds  in  a  nest  in  an  old  stump  covered  with 
creepers,  but  I  am  not  sure  whether  it  makes  the  nest  itself  or  occupies 
the  nest  of  a  bird.  I  have  found  two  of  these  nests,  but  the  material 
used  was  diflFerent." 

Specimens  examined. — ^Twenty-two.    See  table,  page  113. 

I — — — ■ —  ' 

i  Verb.  Nat.  Oesch.  Ned.  Oven.  Bes.,  183©-44,  p.  165,  pis.  36  and  27. 
•  Cat.  Syst.  Mainm.  Hub.  Hist  Nat.,  voL  12, 1888,  p.  116. 
8  ifammalu  of  Borneo,  1803,  p.  30. 
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MeatwremenU  of  Tiipaia  minor  minor. 


Locality. 


Number. 


Sex. 


Molar  teeth 
worn. 


I 


BoraeOi     Sempang 

Rjrer,  at  mouth. 
Bonno.  Kendawwi- 

SBOKiver. 
Borneo,  Polo  Laat, 

•ontheast  coast. 
Banm  River,  north- 

vQst  Borneo* 
Mount  DuUt,  4,000 

leer. 
Moont  Dalit,  4,600 

Hoont  Dalit,  AjXO 

Moont  Dalit,  2,000 

EinaBahi,  8,000  CBet. 

TatanRlrer 

TroBui,  opposite  La* 
..bum. 

tnd,  opposite 


Do 

Do 

Do 

Do 

Sinwik. 

Povoek  TJahoe,  115 
Iwt  Barito  Riyer 
omtnl  Borneo. 

Do 

Moom  Tewe,  south 
ttotnl  Borneo, 
Barito  River,  65 
feet 
Kinoglnton,Marta- 
Ppera  River,  30  iieet. 
Hilly  country,  south 
Borneo. 

Baocoey  Idand 

BidTCaves,  Sarawak, 

BidL 
Lower  Padas  River, 

north  Borneo. 
Sarawak,  Borneo.... 

Do 

Do 

Do 

Do 

Do 

„  Do 

Moont  Dnlit,  2,600 
^fcet,  Borneo. 
Moont  DuUt,  IjXO 
feet 

Do 

giml  Bay,  Borneo. 


Do 

Do 

,_Do 

a«ii»ak,  Borneo.... 


145575.... 
153857.... 
15M81.... 
88.8.13.5... 

au.7.9... 

fl2A7.8... 
8.1J7.4... 
90.12.0.11.. 


98.4.1.4.. 
94.6.2.6... 
88.8.13.6.. 


76.5.2.28  •.. 


76.5.2.22»..... 
76.5.2.21  •.... 

76.5.2.28  » 

76.5.2  J4  ...... 

7.1.1.51 

10.4JS.78 


10.4.5.79.... 
10.4.5.80.... 


10.4.5.77.. 
10.4.5.76.. 


94.7.2.9... 
8.3.31.2'.. 


94.7  J.56' 

Genoa,  148... 

Genoa,  4L«.. 
Gaioa,4C*.. 
Genoa,  4D*.., 
Genoa,  4F«.. 
Oeona,4G*... 
Genoa,  Hose. 

B^ln,  Hose. . 


....do 

Berlin,  Panl.. 
Berlin,5m.... 
ParM76».... 
Paris,  676  bis*. 

Paris,  49 

Turin,  2114'... 


Female 
Male... 
...do... 


Female 


Female 


Male. 
...do. 


..do. 
..do. 


Female 

Male... 

...do... 
...do... 

...do... 

...do... 
Female 


do... 
..do... 
Female 
..do... 


..do. 
Male. 


SUghtiy.... 

....do 

Moderately 

None 

....do 

None* 


mm. 
180 


132 
130 


156 
148 
145 


Slightly. 

None>.'.. 
Slightiy. 
do.. 


Moderately 


Slightly.... 
Moderately 

None< 

Moderately 
....do..... 
None* 


Slightly.... 


Slightly.... 

do 

Moderately 
None*..... 


Adult 

do 

Immature.. 
Slightly.... 


118 


122 
97 


180 
128 


150 


160 
135 


150 
160 


Slightiy.... 
Moderately 


100 

125 

125 
115 
115 

115:1: 

120± 
120± 
130± 
150± 

170± 

150± 
135± 


185 

150 

145 

115 

125 

130± 

180± 

126± 

180± 

160± 

ieo± 

150± 
135± 


mm. 
33 

33 

38 

33 

82 

84 

84 

82 

83 
35 
86 

33 

33 
33 
83 
34 
32 
82 


33 


33 

33 

20± 

32± 

32± 

32± 

83 


22± 


Male.. 


Adult. 


140± 
140 


125± 
155 


82 

22± 

32± 

32± 

84 


mm. 
33.5 


33.5 


mm, 
19 


19.5 


mm. 
15.5 


16 


32i: 


19.5 


34 


19 


15.5 

17 

16.5 


12.5|2-2r 

12 

12.5 

12 

12.5 

12.5 


82 

32.5 

83 

33.5 


19 


19 
20.5 


16 

15 

16.5 

16 


33 
83± 
34 
3L5 


32 


19.5 

19 

20 

21 

19 


19 


15.5 

17 

15.5 

16.5 

16.5 


16.5 


12 

12 

11.5 

12.5 

12.5 

12 

12.5 

12.5 

12.5 

12.5 

11.6 


1L5 


19 
19.5 


16 
16.5 


1L6 
12.5 
12.5 


32.5 


20 


17 


12.5 


19 


16.5 
16.5 


12.5 
13 


I 


2-2 


2-2 


2-2 


2-2 


2-2 


1  A,  jurt  appearing. 

*  P  and  pmi.  Just  appearing. 
•Cotype. 

4  Permanent  incisors,  Just  appearing. 

*  ill  and  <tt>,stiU  in  place. 

8O450*— Proc.N.M.vol.45--13 8 


•  ml,  last  tooth  in  place. 
'  Preeerved  in  aioohoL 

•  Skeleton. 

•  Mounted. 
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TUPAIA  BCmOR  MALACCANA 

1879.  Tupaia  malaccana  Anderson,  Zool.  Res.  West.  Yunnan,  p.  1S4,  pL  7, 
fig.  16. 

Type4ocdlity. — ^Malacca;  Malay  Peninsula. 

Type^spedmen. — ^The  two  specimens  on  which  Anderson's  descrip- 
tion was  based  are  said  by  him  to  have  been  "procured  at  Malacca 
and  referred  by  Blyth  to  T.  javanica."  They  are  without  doubt  No. 
242,  ''A.  B.  Specimens  from  Malacca,  and  C.  Skull,  presented  by  Mr. 
Frith  (1846),"  (p.  82),  in  the  Catalogue  of  the  Mammalia  in  the 
Museimi  Asiatic  Society,  by  Edward  Blyth,  1863.  I  have  not  seen 
the  specimens. 

OeograpJiic  distribution. — Southern  end  of  Malay  Peninsula,  Selangor, 
Malacca,  Johore,  Sumatra,  and  the  island  of  Linga.  See  No.  3  on 
map  on  page  111. 

Diagnosis. — Tupaia  minor  malacca/na  differs  from  the  other  sub- 
species of  Tupaia  in  having  the  tail  more  like  the  general  color  of  the 
head  and  body,  less  blackish,  and  in  having  less  of  a  chestnut  or  russet 
wash  on  posterior  half  of  body. 

Shall  and  teeth. — ^These  show  no  characters  but  slightly  larger  size 
to  distinguish  them  from  the  other  subspecies.     (Plate  10,  fig.  4.) 

Measurements. — Usual  measurements  of  adults:  Head  and  body, 
125-140 mm.;  tail,  150-165;  hindfoot,  32-34;  condylobasal length,  33- 
35;  zygomatic  width,  20-21;  width  of  braincase,  16-17;  maxillary 
toothrow,  12-13.  The  measurements  are  nearly  all  very  slightly 
larger  than  the  corresponding  ones  in  Tupaia  minor  minor. 

RemarJcs. — Tupaia  minor  jnalaccana  is  not  a  very  different  form 
from  T.  m.  minor.  Although  T.  m.  minor  was  described  in  1876, 
Anderson  in  describing  T.  m.  mxilaccana  in  1879  did  not  seem  to  be 
aware  of  Giinther's  work.  If  he  had,  he  would  probably  have  iden- 
tified the  Malaccan  specimens  with  it.  The  specimens  that  I  have 
identified  as  T.  m.  maJ<iccana  show  a  few  variations.  The  Linga 
specimens  seem  to  bo  slightly  larger  than  the  others,  and  are  rather 
intermediate  in  color  between  the  subspecies  from  Singkep  and 
typical  T  m.  malaccana^  but  generally  more  like  the  Malaccan  speci- 
mens. The  Sumatra  skins  as  a  whole,  especially  shown  in  one  from 
the  Indragiri  River,  have  a  greater  tendency  to  a  russet  wash  on  the 
lower  back  than  the  Peninsular  skins.  Specimens  of  T.  m.  mxdaccarui 
are  recorded  by  Schneider^  from  Unter  Lankat,  Sumatra.  The 
specimen  ^'ee/'  recorded  by  Jentink*  as  Tupaia  javanica  from  Deli, 
Sumatra,  is  probably  an  example  of  T.  minor  -malaccana.  The 
other  Sumatra  specimen,  c,  from  Upper  Padang,  and  c-4,  may  be  the 
present  species  or  may  be  examples  of  T.  javanica. 

Specimens  examined. — ^Ten  from  Malay  Peninsula,  6  from  Sumatra, 
and  4  from  Linga  Island. 

1  Zool.  Jahrb.,  vol.  23,  Heft  1, 1906,  p.  88. 

•  Cat  8yst.  Mamm.  Mus.  Hist.  Nat.,  vol.  12, 1888,  p.  117. 
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MeatfwremenU  of  Tupctia  minor  malaocana. 


Locality. 


Number. 


Sex. 


Molar  teeU) 
worn. 


wBMi^vi.  Bata. •  • 

Johore,  Songei  Halayu . .  . 
Jobore,  Sembrong  River. 

Jobore 

Ka  Amiog,  JohOTB 

Ka  KnU/Boathvest  Jo- 
bore. 

Selangor 

SeaanK  Ko  Pass,  Selan- 

Do 

CTwas,  Belangor 

Somatralndnkgiri  River. 
Somatra,  Tanisaan  Bay. . 
Aunatra,  Tapanuli  Bay .  . 

Sumatra 

Smtli  Bomatra 

Tiiam,  Upper  Batang, 

PadaJog,  Smnatra. 
LiDgalstaiid,  Peak,  2,000 

feet. 

Do 

Linn  Island,  west  coast. 


1S2186.... 
143271.... 
112618.... 
85.8.1.95. 
6.12.7.8.. 
6.12.7.9.. 

86.&1.06. 
8.7.20.11. 

f 
8.7.20.12. 
a  7. 20. 13. 
113165.... 
141076.... 
114550.-., 
644.12.4. 
81.3.15.5. 
3.2.5.1... 


101698. 

101600. 
113068. 
101509. 
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TUPAIA  MINOR  SINCIPIS  Lyon. 

1911.  Tupaia  sincipis  Lyon,  Proc.  Biol.  Soc.  Wash.,  vol.  24,  p.  169,  June  16, 
1911. 

Type-locality. — Sinkep  Island,  between  the  Malay  Peninsula  and 
Sumatra. 

TypespedTnen. — ^In  United  States  National  Museum.  Cat.  No. 
123105,  skin  and  skull  of  adult  male,  collected  on  Pulo  Sinkep, 
August  8,  1903,  by  Dr.  W.  L.  Abbott;  original  number,  2732;  in 
good  condition. 

Geographic  distribvMon. — ^Pulo  Sinkep.  See  No.  4  on  map  on 
page  111. 

Diagnosis. — Tupaia  minor  sincipis  differs  from  the  other  sub- 
species in  being  slightly  larger.  Hind  foot,  34-35  mm. ;  maxillary 
tooth  row,  13-13.5,  instead  of  32-34  and  12-13;  the  color  of  the 
back  is  much  more  russet  than  it  is  in  the  other  fonns;  the  tail  is 
dark  and  blackish,  as  in  the  Bomean  subspecies. 

SkvU  and  teeth. — ^Except  for  their  slightly  larger  size  the  skull 
and  teeth  of  Tupaia  minor  sin^npis  do  not  show  any  appreciable 
differences  from  those  of  the  other  subspecies. 

Measwrements. — ^Type  and  a  second  adult:  Head  and  body,  140  mm., 
130;  tail,  165,  160;  hind  foot,  35,  35;  condylo-basal  length,  36.5, 
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34.5;  zygomatic  width,  20.5,  19.5;  width  of  brain  case,  16.5,  16.5; 
maxillary  tooth  row,  13.5,  13.    See  table  below. 
Remarks. — Tupaia  minor  sincipis  is  a  fairly  distinct  form;  it  is 
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in  Tapaia  ja/vamea  and  usually  of  a  less  clear  whitish  or  buff  color 
tban  in  T.  minor;  tail,  long,  soft,  and  more  distichously  haired  than 
in  either  T.  javanica  or  T.  mmar^  the  upper  surface  a  iSne  grizzle  of 
blackish  and  buffy  or  sometimes  russet,  the  darker  color  in  excess; 
underside  of  tail  similar,  but  the  dark  element  less  conspicuous,  ex- 
cept along  the  edges  and  at  tip,  on  either  side  of  middle  line  a  clear 
or  nearly  clear  area  of  the  buff  or  russet  color;  shoulder  stripe  light 
buffy  in  color,  less  conspicuous  than  it  is  in  Tupaia  mmor, 

SJcuU  and  teeth. — ^The  skull  of  Tupaia  gracUia  is  of  the  same  general 
shape  as  that  of  T.  minor,  with  a  rather  large  inflated  brain  case  and  a 
short  stubby  rostrum,  but  as  a  whole  the  skull  is  larger  and  the  brain 
case  relatively  more  enlarged.  The  teeth  are  strikingly  different 
from  those  of  TupoM  minor  or  T.  ja/vanica  in  the  moderate  develop- 
ment of  the  central  upper  incisors,  the  lack  of  special  development  of 
the  lower  canines,  and  the  relatively  greater  size  of  the  third  lower 
incisor.  The  teeth  are  essentially  of  the  same  form  as  those  of 
Tupaia  glis  ferruginea,  while  the  skull  as  a  whole  is  essentially  of 
the  form  of  that  of  T.  minor. 

Subspecies. — ^Three  subspecies  of  TupoM  gracilis  are  here  recog- 
nized, the  typical  form  on  Borneo,  a  race  on  Karimata  and  another  on 
Banka  and  Billiton. 

BemarJcs. — Tupaia  gracilis  is  a  very  distinct  species  and  its  com- 
bination of  external,  cranial,  and  dental  characters  serve  to  distin- 
guish it  very  clearly  from  T.  ja/vamca  and  T  minor,  which  resemble 
it  superficially.  Tlie  available  material  of  T.  gracilis  is  even  more 
unsatisfactory  than  that  of  T  minor.  It  is  apparently  a  rare  animal 
and  many  of  the  specimens  are  not  fully  adult,  or  are  not  in  the  best 
condition  for  systematic  work.  The  distribution  of  this  species  is 
rather  limited.  Outside  of  Borneo  the  only  islands  on  which  it 
occurs  are  islands  whose  fauna  is  very  closely  related  to  that  of  Borneo. 

TUPAIA  GRACnJS  ORACnJS  Thomtt. 

1893.  TSipaiia  gracilis  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  12,  p.  53,  July, 
1893. 

Type-locality. — Apoh  River,  base  of  Mount  Batu  Song,  Baram 
District,  northern  Borneo. 

Type^pecimen. — ^In  British  Museum,  Reg.  No.  92.9.6.2.  Collected 
on  Apoh  River,  base  of  Mount  Batu  Song,  northern  Borneo,  in  Sep- 
tember, 1891,  by  A.  H.  Everett;  skin  in  good  condition,  but  skull 
with  occipital  region  and  basal  parts  of  brain  case  broken  away. 

Geographic  distribviion, — ^Probably  generally  distributed  through- 
out Borneo;  specimens  in  collection  are  known  only  from  Baram 
District  and  southwestern  Borneo.    See  No.  5  on  map  on  page  111. 

Diagnosis. — Tupaia  gracilis  gracilis  is  the  largest  of  the  three  sub- 
species, hind  foot  over  40  mm.,  without  special  peculiarities  of  color, 
lees  russet  color  present  posteriorly,  and  slightly  larger  skuU. 
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MeasuremeTUs. — ^Type:  Head  and  body  (from  dried  skin),  155  mm.; 
tail  (from  dried  skin),  160;  hind  foot,  40;  zygomatic  width,  20.5;  width 
of  brain  case,  17.5  ± ;  maxillary  tooth  row,  14.  Usual  measurements 
of  adults:  Head  and  body,  140-150;  tail,  155-170;  hind  foot,  40-42; 
condylo-basal  length,  36-36.5;  zygomatic  width,  20.5-21;  width  of 
brain  case,  17.5;  maxillary  tooth  row,  13-14.     See  also  table,  page  119. 

Specimens  examined. — ^Ten,  including  the  type  from  Baram  Dis- 
trict, northern  Borneo,  and  one  from  southwestern  Borneo.  See 
table,  page  119. 

TXJPAIA  GRACOIS  HIYLATA  Lyon. 

1906.  Tupaia  inflatu  Lyon,  Proc.  U.  S.  Nat.  Mus.,  vol.  31,  p.  600,  December 
18,  1906. 

Type-locality. — ^Tanjong  Rengsam,  Island  of  Banka. 

Type-specimen. — ^In  United  States  National  Museum,  Cat.  No. 
124709.  Skin  and  skull  of  adult  male,  collected  at  Tanjong  Reng- 
sam, Banka,  May  20,  1904,  by  Dr.  W.  L.  Abbott;  original  number, 
3241;  skin  and  skull  in  good  condition. 

Geographic  distribution. — ^Islands  of  Banka  and  Billiton.  See  No.  6 
on  map  on  page  111. 

Dia^gnosis. — Of  the  same  general  color  as  Tupaia  gra^cUis  gracUiSf 
but  with  more  of  a  russet  tinge  posteriorly,  hind  foot  slightly^smaller, 
not  exceeding  40  mm.;  skull  with  relatively  larger  bull®.  (Plate  10, 
fig.  2.) 

Measurements. — ^Type:  Head  and  body,  150  nmi.;  tail,  172;  hind 
foot,  37;  condylo-basal  length,  37;  zygomatic  width,  21;  width  of 
braux  case,  17.5;  maxillary  tooth  row,  13.5.  Usual  measurements 
of  adults:  Head  and  body,  140-150;  tail,  160-170;  hind  foot,  37-39; 
condylo-basal  length,  36-37;  zygomatic  width,  20-21;  width  of  brain 
case,  16.5-17.5;  maxillary  tooth  row,  13-13.5.     See  table,  page  119. 

Remarks. — Tupaia  gracilis  injlata  is  only  slightly  differentiated 
from  T.  g.  gracilis.  At  the  time  it  was  originally  described  it  was 
compared  with  T.  javanica  and  T.  minor,  and  of  course  appeared  to 
be  a  very  distinct  form.  It  is  well  established  now  that  it  has  nothing 
in  conunon  with  those  two  species.  Two  of  the  specimens.  Cat.  No. 
124985,  Billiton,  and  Cat.  No.  124909,  Banka^^  have  the  tails  very 
different  in  color  from  other  specimens,  the  usual  buffy  annulations 
being  replaced  by  russet  or  tawny  ochraceous;  it  appears  to  be  a 
difference  in  pelage. 

Specimens  examined. — ^Three,  including  the  type,  from  Banka,  and 
three  from  Billiton. 

TUPAIA  OSACnJS  BDARATA,  new  tubipeclfls. 

Type-locality. — ^Telok  Edar,  Karimata  Island,  off  west  coast  of 
Borneo. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
153859,  skin  and  skull  of  young  adult  female,  collected  on  Elarimata 
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Island  by  Dr.  W.  L.  Abbott,  October  5,  1908;  origmal  number,  6226; 
skin  in  good  condition;  skull  imperfect. 

Oeoffraphic  distnhution. — Known  only  from  Karimata  Island.  See 
No.  7  on  map  on  page  111. 

Diagnosis. — Characterized  by  having  the  general  oUvaceous  color  of 
the  upper  parts  strongly  approaching  bister,  the  effect  produced  by  a 
fine  grizzling  of  blackish  and  ochraceous;  tail  more  brownish  and  less 
different  in  color  from  head  and  body  than  in  the  case  of  the  other 
subspecies;  light  colors  of  underside  of  tail  distinctly  ochraceous. 

SkvU  and  teeth. — There  are  no  characters  by  which  the  skull  and 
teeth  of  Tupaia  gracUis  edarata  may  be  distinguished  from  those  of 
T.  g.  iriflata, 

Medsurements. — Type:  Head  and  body,  135  nun.;  tail,  156;  hind  foot, 
38;  condylo-basal  length,  36 ±;  zygomatic  width,  19;  widUi  of^  brain 
case,  17;  maxillary  tooth  row,  13. 

Remarks. — Twpaia  gracilis  edarata  is  more  like  the  subspecies  infiaia 
than  the  typical  form  and  I  identified  it  as  Tupaia  infiaia  in  1911.' 
It  is  browner  than  any  of  the  Banka-BiUiton  specimens,  and  although 
based  on  the  examination  of  but  a  single  skin  it  is  apparently  a 
fairly  well  defined  geographic  form. 

Specimen  examined. — One,  the  type. 

Measurements  of  Tupaia  gracilis. 


>  Prec.  U.  S.  Nat  Miw.,  vol.  4a  p.  122,  Apr.  25, 1911.  *  Skeleton. 

*  Type.  i  ii  and  i*  not  fully  in  place. 

*  PraKTved  in  aloobol.  ^  dpm^  still  in  place,  pm*  halfmty  through. 
« n  >  nearly  in  place. 
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ANATHANA,  new  genus. 

Type. — Tupaia  eOAoti  Waterhouse,  Proc.  Zool.  Soc.  London,  1849, 
p.  107,  Plate,  mammalia,  13. 

Diagnostic  characters. — A  member  of  the  mammalian  family 
Tupaiid»  differing  from  typical  Tupaia  as  restricted  on  page  30  in 
having  larger  and  better  haired  ears,  coarser  reticulations  on  naked 
area  of  nose;  miusually  well-developed  hypocones  on  the  upper 
molars,  lower  canines  not  projecting  above  the  level  of  the  adjacent 

teeth;  relatively  short  and 
heavy  rostrum;  and  a  small 
and  inconspicuous  fenestra 
in  zygoma. 

External  characters. — Ex- 
ternally the  genus  Anaihana 
is  very  sinmar  to  Tupaia, 
more  like  it  than  any  other 
member  of  the  family.  The 
most  tangible  differences 
are  the  distinctly  greater 
size  of  the  lower  portion  of 
the  external  ear  in  compari- 
son with  the  upper  portion, 
due  to  a  widening  out  of  the 
lower  lobe,  which  projects 
backward  to  a  considerable 
extent,  and  slighdy  for- 
ward. The  interior  of  the 
ear  is  much  better  haired 
than  is  the  ear  of  Tapam. 
The  rhinarium  is  squarely 
cut  across  posteriorly  as  in 
Tupaia,  but  is  apparently 
more  coarsely  reticulated 
than  in  Tupaia  and  the 
reticulations  are  more  regu- 
larly arranged.  The  footpads  ia  Anatham^i  are  essentially  as  they  are 
in  Tupaia,  but  on  the  hind  foot  the  internal  proximal  pad  is  per- 
fectly distinct  from  the  first  interdigital  pad  in  the  few  specimens 
that  have  been  suitable  for  making  the  observations;  but  in  Tupaia 
itself  this  distinctness  of  the  two  pads  is  often  indicated,  but  usually 
the  two  are  fused  to  form  one  long  pad.  The  pelage  of  Anathana 
appears  distinctly  coarser  and  harsher  than  that  of  Tupaia,  and  the 
grizzling  of  the  colors  is  coarser,  differences  something  like  those  seen 
between  Sciurus  and  Xerus.  Nearly  all  the  skins  of  Anathana 
depending,  however,  a  good  deal  upon  the  manner  of  arranging  and 


Fig.  6.— Anathana  wboughtoni,  Type  x  IJ.  Reg.  No.  96. 
11.  7,  1,  British  Museum,  MAin>vi,  India. 
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stuffing  the  head,  show  ill-defined  but  still  evident  light  lines  over  and 
below  the  eye,  thus  suggesting  the  more  pronounced  face  markings 
seen  in  most  species  of  Dendrogale,  A  shoulder  stripe  is  present. 
Mammsd  are  3-3 » 6,  1  axillary,  1  inguinal,  1  ventral  near  the  inguir 
nal  one.     (Plate  4.) 

Cfranial  characters. — ^The  skull  of  Anathana  shows  little  devia- 
tion from  the  typical  Tupaia  skull.  The  rostrum  is  short  and  heavy, 
does  not  arise  from  the  skull  abruptly  as  in  the  Tupaia  minor  group, 
where  the  rostrum  is  also  relatively  short.  The  distance  from  the 
lachrymal  notch  to  end  of  premaxiUa  is  about  equal  to  the  distance 
from  that  notch  to  end  of  external  pterygoid  plate.  In  Tupaia,  with 
the  exception  of  the  miner  group,  the  dis- 
tance from  the  lachrymal  notch  to  end  of 
premaxilla  equals  the  distance  from  the 
notch  to  the  external  auditory  meatus. 
Correlated  with  the  shortened  rostrum 
the  premaxilla  is  correspondingly  short, 
antero-posteriorly  and  relatively  high, 
supero-inferiorly.  Usually  in  Tupaia  the 
naso-premaxillary  suture  is  considerably 
lengthened  or  apparently  obliquely  pushed 
backward,  making  the  premaxilla  a  rather 
obliquely  elongated  bone.  In  An/ithana 
the  premaxilla  is  somewhat  quadrate  in 
shape  and  only  slightly  distorted.  Ex- 
treme obliquity  of  the  premaxilla  is  seen 
in  the  genus  Tana.  The  fenestra  in  the 
zygoma  in  Anaihana  is  reduced  to  a  small 
oval  foramen  quite  different  from  the 
krge  opening  found  in  Tupaia.  While 
it  appears  a  trivial  character,  yet  in  the 
TupaiidsB  the  size  of  this  opening  is  an 
important  feature  correlated  with  other  peculiarities, 
page  120. 

Dental  cTiara^ers. — The  most  evident  of  the  dental  characters  in 
Anaihana  is  the  relatively  small  size  of  the  lower  canine,  so  that  when 
the  lower  jaw  is  viewed  from  the  side  this  tooth  does  not  stand  con- 
spicuously higher  than  the  adjacent  incisor  and  premolar.  The  devel- 
opment of  hypocones  on  the  first  and  second  upper  molars  is  very  con- 
spicuous in  Anaihana;  they  are  larger  than  in  any  other  member  of 
the  family  though  nearly  equalled  by  the  hypocones  on  the  first  two 
upper  molars  of  Urogaie  and  Ptilocercus.  All  the  upper  molariform 
teeth  of  Anathana  are  relatively  wider  and  shorter  than  they  are  in 
the  other  genera.  This  is  especially  well  shown  in  the  third  and 
fourth  premolars,  where  the  protocones  are  better  developed  and 
extend  inward  toward  the  me(Uan  Jine  more  than  is  the  case  in  other 
genera  of  Tupaiidse.    Looked  at  on  its  grinding  surface  the  fourth 


Fig.  7.— Upfib  and  lowsb  tooth- 
rows  or  Anathjlki.  'wbouohtoni 
Ttfb  X  3,  Reo.  No.  96.  11.  7.  1, 
Bbhish  MTJ8IU1C,  MiMDyx,  India. 


See  fig.  6  on 
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premolar  is  distinctly  four-sided  in  outline,  while  in  Tupaia  it  is 
rather  triangular.  Tlie  third  premolar  in  Anathana  has  a  very  evi- 
dent protocone,  while  in  Tupaia  and  Tana  it  is  quite  rudimentary. 
Corresponding  with  the  conspicuous  development  of  the  protocones 
of  the  third  and  fourth  premolars  the  metaconid  of  the  fourth  lower 
premolar  is  much  increased  in  size  as  compared  with  its  development 
in  Tupaia,    S^e  fig.  7  on  page  121. 

A  cecum  about  25  mm.  long  is  perhaps  one  of  the  generic  characters. 
See  page  14. 

OeograpMc  distriJmtion. — Anathana  is  confined  to  the  Indian 
peninsula,  south  of  the  River  Ganges.  The  northeastern  part  of  its 
range  almost  meets  the  southwestern  limit  of  Tupaia  chinensis.  So 
far  as  our  present  knowledge  goes  the  two  genera  do  not  overlap  in 
their  distribution.    See  map,  page  125,  Nos.  1,  2,  3. 

Number  of  forms. — ^The  genus  Anathana  contains  but  a  single 
species  group,  easily  separable  into  three  forms.  Perhaps  they  are 
nothing  more  than  subspecies,  but  material  is  at  present  lacking  to 
show  intergradation. 

ATiathana  ellioti,  eastern  India;  upper  parts  and  tail  reddish 
brown,  feet  and  hind  legs  buff  or  ochraceous,  page  122. 

Anathana  pallida,  northeastern  India;  upper  parts  a  less  conspicu- 
ous reddish  brown,  different  in  color  from  tail,  feet  and  hind  legs 
grizzled  buffy,  page  124. 

Anathana  wronghtoni,  western  India;  upper  parts  dull  grizzled 
brownish,  tail  slightly  dissimilar,  feet  and  hind  legs  grizzled  grayish, 
page  123. 

Remarks. — Anathana  is  clearly  closely  related  to  Tupaia  in 
most  of  its  characters.  In  the  small  size  and  oval  shape  of  the 
zygomatic  fenestra  it  resembles  Dendrogale,  as  well  as  in  the  barely 
indicated  face  markings,  which  are  even  lacking  in  one  species  of 
Dendrogale,  In  the  development  of  the  hypocones  of  the  upper 
molars  and  the  protocones  of  the  premolars  it  is  approached  by 
Urogale  and  PtHocercus.  It  is  quite  distinct  from  any  of  the  family 
in  the  relatively  small  size  of  the  lower  caniues,  and  is  the  antithesis 
of  Urogale  J  which  has  the  lower  canines  exceedingly  well  developed. 

ANATHANA  BLUOTI  (Waterlumse). 

1849.  Tupaia  ellioti  Watebhouse,  Proc.  Zool.  Soc.  London,  1849,  p.  107,  plate, 

mammalia,  13. 
1879.  Tupaia  dlioH,  Andbbson,  Zool.  Ees.  West  Yunnan,  1879,  p.  124»  pi.  7, 

figs.  12  and  13. 
1888.  Tupaia  ellioti,  Blanfobd,  Fauna  Brit.  Ind.  Mamm.,  p.  209,  1888. 

Type-locality, — Hills  between  Cuddapah  and  Nellore,  eastern  Ohats, 
India,  not  far  from  Madras. 

Type-specvmen, — In  British  Museum,  Reg.  No.  50.1.21.5,  adult 
male,  collected  by  W.  Elliot,  wha procured  specimens  "from  the  hills 
between  Cuddapah  and  Nellore  in  what  may  be  termed  the  eastern 
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Ghats.''  The  label  of  the  specimen  reads  ''Madras/'  the  nearest  large 
city  to  the  locality  mentioned  by  Waterhouse.  The  specimen  is 
ra^er  old,  moimted,  and  without  skull;  but  in  a  good  state  of  preser- 
vation and  apparently  not  injured  as  to  color  by  exposure  to  light. 
There  are  two  other  specimens,  paratypes,  collected  by  Elliot  at  the 
same  locality:  50.1.21.7,  a  young  individual  recently  made  into  a 
modem  study  skin,  in  good  condition  and  color,  and  with  fragments 
of  skull  present,  and  50.1.21.6,  with  skull,  50.8.21.16,  an  adult 
female,  long  mounted  and  much  exposed  to  the  light  and  so  bleached 
thht  the  grizzling  is  lost,  and  the  brownish  color  of  the  back  merely 
mdicated. 

Geoffraphic  distribvMan, — ^Eastern  Ghats,  and  Sheveroy  UiUs  to  the 
south,  India.     See  No.  1  on  map  on  page  125. 

Diagnosis. — ^Upper  parts  of  body  and  tail  distinctly  reddish  brown; 
feet  buflf  to  ochraceous. 

Colar. — ^Upper  parts  of  body  and  t^il  a  coarse  grizzle  of  tawny 
ochraceous  and  blackish,  the  former  much  in  excess  and  the  grizzle 
coarser  on  the  tail;  head,  neck,  and  sides  of  body  a  grizzle  of  ochra- 
ceous and  blackish,  both  colors  about  equally  mixed;  outer  side  of 
legs  similar  to  adjacent  parts  of  body;  underparts  and  inner  side  of 
1^  buffy;  upper  surfaces  of  hands  and  feet,  dark  buflf  or  ochraceous 
buflf;  shoTolder  stripe  whitish  cream  color;  underside  of  tail  similar 
to  upper  side,  except  in  the  median  hne  where  the  short  appressed 
hairs  have  the  general  color  of  the  underparts. 

SJcuU  and  teeth. — ^There  are  apparently  no  characters  by  which  the 
skull  and  teeth  of  AnatJiana  eUioti  may  be  distinguished  from  those  of 
other  species  in  the  genus. 

Measurements. — ^Type:  All  from  skin,  head,  and  body,  180 ±  mm.; 
tail,  180  ±;  hindfoot,  40.  Skull  of  an  adult  paratype,  Reg.  No. 
50.1.21.6,  condylobasal  length,  42;  zygomatic  width,  22.5;  width  of 
braincase,  17.5;  maxillary  toothrow,  16.  External  measurements  of 
specimens  preserved  in  alcohol:  Head  and  body,  160-180;  tail,  185- 
190;  hmdfoot,  44-45.    See  table,  page  126. 

Remarks. — ^The  Sheveroy  Hills  specimen,  represented  by  a  flat 
skin  with  skull,  is  not  typical,  the  head  being  darker,  the  back, 
and  especially  the  tail  being  less  reddish  than  in  the  Cuddapah 
specimens,  but  the  underparts,  feet,  and  underside  of  tail  being 
(tistinctly  buflfy,  as  in  the  others. 

Specimens  examined. — Eight:  5  skins  and  3  preserved  in  alcohol. 

ANATHANA  WROUOHTONI,  new  tpedM. 

Type^locality. — ^Mandvi,  near  Bombay,  India. 

Type-specimen. — In  British  Museum,  Reg.  No.  96.11.7.1,  skin  and 
skull  of  adult  female,  collected  at  Mandvi,  near  Bombay,  India, 
March  21,  1896,  by  R.  C.  Wroughton;  in  good  condition. 

Geographic  distribution, — Region  of  Satpiu*a  Hills,  and  Dangs,  near 
Bombay,  western  India.    See  No.  2  on  map  on  page  125. 
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Diagnosis, — ^Upper  parts  of  body  dull  grizzled  brownish,  tail  sli^tly 
dissimilar  in  color  from  body,  feet  and  hind  legs,  grizzled  grayi^. 

Color, — Same  general  pattern  as  in  AruUha/na  eHioii,  but  upper  parts 
of  body  not  a  conspicuous  reddish  brown,  but  a  grizzle  of  blackish  and 
ochraceous ;  tail  a  coarse  grizzle  of  buff  and  blackish,  the  latter  color  in 
excess;  sides  of  head,  neck,  and  body,  and  outer  side  of  legs  and  feet  a 
grizzle  of  pale  or  cream  buff  and  blackish;  imderparts  and  inner  sides 
of  legs  whitish;  shoulder  stripe  whitish,  but  not  conspicuous. 

ShuU  and  teeth. — ^There  are  no  tangible  characters  by  which  the 
skull  and  teeth  of  AnaOiana  wrougkUmi  may  be  distinguished  from 
those  of  A,  eUioti. 

Measurements. — ^Type:  Head  and  body,  177  mm.;  tail,  187;  hind 
foot,  44;  condylobasal  length,  42;  zygomatic  width,  22.5;  width  of 
braincase,  18;  maxillary  toothrow,  15. 

Specimens  examined. — ^Three,  one  each  from  Mandvi,  Dangs,  and 
Matheran. 

Remarks. — ^The  "Indian  Tupaia,"  recorded  in  the  Satpura  BGDs 
by  Ball  in  1874,*  is  undoubtedly  this  species. 

ANATHANA  PALUDA,  ntw  ipecks. 

Type-locality. — Munbhum,  northeastern  India. 

Type^pedmen. — In  British  Museimi,  Reg.  No.  66.12.28.2,  skin  and 
skull  of  young  adult  female,  collected  at  Munbhimi,  India,  in  1865 
by  R.  C.  Beavan;  in  good  condition. 

Geographic  distribution. — ^Northeastern  India,  ranging  from  Raipur 
northeastward  as  far  as  the  Ganges  River.  See  No.  3  on  map  on 
page  125. 

Diagnosis. — Generally  paler  in  color  than  is  Anathana  eUioAj 
upper  parts  only  slightly  reddish  brown;  tail  not  concolor  with  body; 
hind  feet  and  legs  grizzled  buflfy. 

Color. — Of  the  same  general  pattern  as  that  of  Anathana  eUioti, 
but  the  reddish  brown  of  the  back  is  not  nearly  so  dark  or  conspicuous, 
and  is  not  continued  on  to  the  tail;  tail  similar  in  color  to  sides  of 
body;  shoulder  stripe  quite  conspicuous  and  nearly  clear  white;  imder- 
parts and  inner  side  of  legs  whitish. 

SleuU  and  teeth. — ^These  show  no  evident  characters  by  which  they 
can  be  distinguished  from  those  of  Anathana  eUioti. 

Measurements. — ^Type:  Head  and  body  (from  dried  skin),  185  ±nmi.; 
tail,  from  dried  skin,  165  ±;  hind  foot,  41;  zygomatic  width,  21; 
width  of  braincase,  17;  maxillary  toothrow,  15.  For  measurement 
of  a  second  specimen  see  table,  page  126. 

Remarks. — Several  specimens  are  recorded  by  Anderson  in  the 
Indian  Museum  from  Monghyr  or  near  there.  They  are  probably 
examples  of  this  species.  TTie  Monghyr  specimens  bring  the  range  of 
Anathana  very  close  to  that  of  Tupaia  chinensis,  to  the  northeast  of 
the  Ganges  Valley. 

Specimens  examined. — ^Two,  the  type  and  one  from  Raipur. 

1  Proo.  Asiat  Soo.  BengiX,  1S74,  p.  06. 
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MeatUTementi  of  the  genus  Anathema, 


Name. 


LoeaUty. 


Number. 


Sex. 


IColar  teeth 
worn. 


I 


A.eUiaU. 


Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 

Do7.. 

Do.... 

,paWda. 


Eastern  Ghats, 
near  Caddapah. 

do f?7... 

do 

do 

Cuddapah,  Madras 

doV... 

do 

Sheveroy  Hills 

Mandvi 


Mat!  

Mimbhum. 
RaJ|>ur 


50.1.21.5 1 

60.1.21.6.. 

fiO.1.21.7.. 

50.8.21. 16« 

81.3.3.1» 

81.3.3.2*.. 

Genoa*... 

91.10.7.49 

96.lL7.li. 

96.11.7.2.. 

73.7.22.5 

66.12.28.21 

85.8.1.97.. 


Male... 
Female. 


mm. 
180± 


mm. 
180± 


mm 
40 


Male«.. 
Female. 
Male^.. 
Male... 
Female. 
Male... 


Much.. 

None 

Moderately 

Adult 

...do 

...do 

Much.... 
SUjhUy.. 


155± 


150± 


42     22.5 


17.6 


160 
180 
180 


190 
186 
185 


22.6 


18.5 


16 
i&5 


177 
165 


187 
195 


42 

42 
42.5 


Female. 


Slightly... 
None* 


185± 
180± 


165± 


»3-3 


21.518.6 
22.6  18 
23     IS 


15 
14.5 


*8£uUonly. 

»  Preserved  in  alcohoL 

•  Genitalia  well  develo] 

•  One  inguinal,  one  a 

•  pm « Just  appearing. 


,  one  ventral  nearer  the  Inguinal  one. 


Genus  DENDROGALE  Gray. 

Type. — Hylogalea  murina  Schlegel  and  Milller.* 

Diagnostic  cJiaracters. — ^A  small  member  of  the  famUy  TupaiidaB 
with  a  skull  closely  resemblmg  that  of  Tupaia,  but  fenestra  in  zygoma 
reduced  to  a  minute  foramen;  externally  characterized  by  a  close- 
haired  rounded  tail  and  by  absence  of  shoulder  stripe,  and  usually  by 
presence  of  conspicuous  face  markings.    Manmiee  probably,  1-1  =  2. 

External  characters, — Dendrogale  is  one  of  the  smallest  members  of 
the  family;  its  head  and  body  measurements  are  about  the  same  as 
those  of  PtUocercus;  its  tail  is  decidedly  shorter.  It  is  the  only  small 
member  of  the  family  with  a  round,  imiformly  close-haired  tail. 
Urogdle  has  a  somewhat  similar  tail,  but  is  one  of  the  largest  members 
of  the  family  and  has  a  much  lengthened  snout.  The  hairs  of  the  tail 
are  comparatively  short  and  appressed,  producing  a  small,  incon- 
spicuous terminal  pencil.  The  base  of  tail  is  clothed  with  relatively 
long  hairs,  like  those  of  the  adjacent  parts  of  body,  but  they  rap- 
idly diminish  in  size  to  become  the  short  appressed  form.  The 
naked  area  of  the  nose  is  cut  squarely  across  as  in  Tupaia.  The  fifth 
digit  on  the  hind  foot  is  relatively  longer  than  it  is  in  Tupaia  and  the 
first  relatively  smaller.  The  ears  are  relatively  larger  than  they  are 
in  Tupaia,  due  to  increase  in  size  of  upper  and  posterior  portions; 
they  are  also  better  haired.  In  the  genus  Anathana,  which  also  has 
larger  ears  than  Tupaia,  the  increase  in  size  takes  place  in  the  lower 

i  Varfa.  Nat  Qesoh.  NederL  Oven.  Besitt,  1843,  p.  16a 
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portion.  Some  members  of  the  genus  have  conspicuous  face  markings, 
caused  by  a  dark  streak  extending  from  half  way  between  nostril 
and  eye  through  the  eye  to  the  ear,  and  a  lighter  stripe  above  and  one 
below  this  line.  In  the  dark  species  DendrogaZe  melcmura  these  mark- 
ings are  only  barely  traceable.  Similar  face  markings  are  also  faintly 
indicated  in  Anathana.  The  shoulder  stripe  present  (sometimes 
ahnost  obsolete  in  Tupaia)  in  all  the  other  members  of  the  family 
except  PtUocercus  is  absent  in  Dendrogdle,  There  is  probably  only 
only  one  pair  of  mamm©  and  they  are  inguinal. 

Cranial  characters. — ^The  skull  of  Dendrogale  is  in  general  propor- 
tioned as  in  Tupaia.  The 
only  very  striking  differ- 
ence is  the  reduction  of 
the  zygomatic  fenestra  to 
a  small  foramen.  In  the 
comparatively  few  speci- 
mens that  I  have  ex- 
amined the  skull,  in  ad- 
dition to  being  generally 
small,  has  a  more  rounded 
brain  case,  is  less  angular, 
has  less  conspicuous  tem- 
poral ridges  as  compared 
with  Tupaia.  Unfortu- 
nately none  of  the  speci- 
men s  have  been  old 
adults.  The  skuU  figiu*ed 
by  Schlegd  and  Muller^ 
is  quite  as  angular  as  the 
majority  of  Tupaia  skulls. 
See  below  under  type- 
specimens  of  Dendrogale 


Fio.  8.— Dendkooals  mslanttxu  uelanura,  Ttpb  X  H' 
Rbo.  No.  02.  2.  7.  11,  BsinsH  Museum,  5,000  fsbt  os 
Mount  Dulit,  northern  Borneo. 


murinaj  page  130. 

Dental  characters. — ^The 
teeth  of  Dendrogale  are 
very  similar  to  those  of  Tupaia.  The  hypocones  of  the  upper  molars 
are  considerably  reduced,  so  that  practically  none  are  found  on  the 
second  and  third  molars.  The  anterior  teeth,  i^,  i*,  c^  c^,  pm,,  pm,, 
are  more  trenchant  in  character  than  they  are  in  Tupaia,  especiaQy 
seen  in  the  second  upper  incisor.  The  dental  characters,  however, 
are  relatively  unimportant  and  would  not  be  of  themselves  sufficient 
to  warrant  the  generic  distinctness  of  Dendrogale,  but  in  conjimction 
with  other  characters  serve  to  emphasize  the  validity  of  the  genus. 

»  Verh.  Nat.  Geech.  Nederl.  Overs.  Bedtt.,  1843,  pi.  27,  figs.  17-18. 
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Oeographic  distribution. — So  far  as  known  Dendrogdle  occurs  only 
in  Borneo  and  southeastern  French  Indo-China.    As  members  of  the 
genus  Dendrogdle  are  very  rare  in  collections,  it  is  not  at  all  probable 
that  this  represents  the  extent  of  its  distribution.    When  explora- 
tions of  the  Malayan  region  are  more  com- 
plete it  will  probably  be  found  elsewhere, 
particularly  Smnatra,  where  the  rare  genus 
PtUocercus  was  unknown  for  some  time. 
See  also  remarks  imder  Dendrogdle  murina 
below,  page  131.    See  A,  B,  M,  N,  on  map 
on  page  133. 

Nurriber  of  forma. — ^Four  named  species  or 
subspecies  are  recognized.  They  fall  into 
two  very  distinct  almost  subgeneric  groups: 

1 .  Murina  group ;  color  light,  face-markings 
present,  claws  small,  plate  5. 

Dendrogale  murina,  Pontianak,  Borneo, 

page  129. 
Dendrogale    frenata,    Cambodia,   page 

128. 

2.  Melamira  group,  color  dark,  face-mark- 
ings absent,  claws  long. 

Dendrogale  melannra  melannra,  Mount 
Dulit,  Borneo,  page  132. 

Dendrogale  melannra  balnensis,  Mount 
Kina  Balu,  Borneo,  page  132. 


Fio.  9.— Uppir  and  l  wbe  tooth- 
rows  OF  Dkndbooalx  mslanu- 

RA.   MELANVRA,  X  3}.     REO.  NO. 

82.  2.  7.  10,  British  Muskum, 
6,000  fSRT  ON   Mount  Dxtlit, 

NORTHERN  BORNEO. 


KEY  TO  THE   SPECIES   OF  DENDROGALE. 

Color  light,  fsuce  marking  cx)nspicuou8,  claws  small,  1.5-2  mm. 

Hind   foot   more   than    25   mm.    (27-29)   (southeastern    French    Indo-China) 

D.  frenata,  p.  128. 

Hind  foot  less  than  25  nmi.  (22)  (Borneo) D.  murina,  p.  129. 

Color  very  dark  brown,  face  markings  absent,  claws  large,  4  mm. 

Upper  parts  darker,  base  of  tail  and  rump  distinctly  rusty,  tail  and  feet  darker 

(Borneo;  Mount  Dulit) D.  melanura  mehnura,  p.  132. 

Upper  parts  lighter,  base  of  tail  and  rump  less  rusty,  tail  and  feet  lighter 
(Borneo;  Mount  Kina  Balu) D,  Tnelanura  haluerms,  p.  132. 

DBNDROOALB  FRBNATA  (Ony). 

1860.  Tupaia  frenata  Gray,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  6,  p.  217,  August, 

1860. 
1879.  Dendrogale  frenata,  Anderson,  Zool.  Res.  West.  Yunnan,  1879,  p.  110. 

Typ&'locdlity. — Cambodia. 

Type^pecimen. — In  British  Museum,  Reg.  No.  60.8.28.11,  skin  and 
skull,  collected  in  Cambodia  by  M.  Mouhot;  skin  is  mounted  and  in 
fair  condition;  skull  considerably  damaged  between  the  palate  and 
foramen  magnum,  not  fully  adult,  dpm^  still  in  place  and  pm*  just 
appearing  beneath  it. 


i 
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Geographic  distributwn. — Cambodia  and  Anam.  See  A  on  map  on 
page  133. 

Diagnosis. — Color  light,  face  markings  conspicuous^  claws  small 
and  blunty  1.5-2  mm.;  hind  foot  25  mm.  or  over. 

Color. — ^Tjrpe,  with  rather  soft  and  close  fur,  upper  parts  of  neck, 
body,  and  base  of  tail  a  fine  grizzle  of  brownish  black  and  ochraceous, 
(the  ochraceous  inclining  to  buflF  anteriorly  and  to  tawny  posteriorly) 
the  two  colors  about  equally  mixed ;  outer  side  of  legs  similar  to  adja- 
cent parts  of  body;  upper  parts  of  head  a  fine  grizzle  of  blackish  and 
buff,  the  former  in  excess;  underparts  and  inner  side  of  legs  pale 
buffy;  side  of  head  with  a  blackish  line  beginning  at  base  of  whiskers, 
gradually  becoming  wider,  and  running  through  eye  to  ear,  bordered 
above  by  a  buffy  line  and  below  by  a  similar  Une;  tail  above  similar 
to  back,  but  darker  for  distal  three-fourths,  below,  a  dark  line  in  the 
middle,  bordered  by  an  ochraceous  line,  and  on  the  extreme  outer 
edge  by  the  color  of  the  tail  above.    Plate  5. 

A  paratype  is  essentially  like  the  type,  but  is  more  tawny  on  the 
rump  and  base  of  tail.  Reg.  No.  7.1.1.1,  a  topotype  collected  in 
1861  (?),  is  ochraceous  buff  on  the  underparts  instead  of  pale  buffy. 
Two  modem  skins,  Reg.  Nos.  6.11.6.5  and  6.11.6.6,  from  Nhatrang, 
Anam,  are  in  general  similar  to  the  original  series,  but  are  slightly 
more  yellowish  anteriorly,  and  one  of  them,  6.11.6.5,  has  rather  long 
soft  fur  like  that  of  Dendrogale  melanura. 

SkvU  and  teeth, — ^These  are  practically  indistinguishable  from  those 
of  other  species  of  Dendrogale  that  I  have  examined;  the  brain  case 
is  not  quite  so  inflated  or  arched  as  that  of  D.  melanura. 

Measurements. — ^Type:  Head  and  body  (from  mounted  skin),  135 
mm. ;  tail  (from  mounted  skin),  95 ;  hind  foot,  27 ;  condylobasal  length, 
31;  zygomatic  width,  17;  width  of  brain  case,  15.5;  maxillary  tooth 
row,  12.    For  individual  measurements,  see  table,  page  134. 

Spedrnens  examined. — Four  from  Cambodia  and  two  from  near 
Nhatrang,  Anam. 

DBNDROOALB  MURINA  (Schtogel  and  Mttller). 

1843.  Hylogaka  munna  Schleoel  and  MttLLER,  Verb.  Nat.  Gesch.  Nederl. 

Overz.  Bezitt.,  p.  167,  pi.  26,  fig.  5;  pi.  27,  figs.  17  and  18;  entire  animal  in 

colors,  and  latcaral  and  dorsal  views  of  skull  both  apparently  very  good. 
1879.  Dendrogale  murina,  Anderson,  Zool.  Res.  West.  Yunnan,  p.  110,  pi.  vn, 

figs.  18  and  19,  skull. 
1888.  Glipora  murina,  Jentink,  Mus.  Hist.  Nat.  Pays-Bas,  Cat.  Syst.  Mamm., 

vol.  12,  1888,  p.  118.     Publication  of  Diard's  manuscript  name  under  the 

heading  Typaja  murina. 

Type4ocality. — ^Pontianak,  western  Borneo. 

I)fpe^ecim£n.^ — In  the  Leyden  Museum,  mounted  skin  and  skull; 
male,  skin  somewhat  faded  and  dust  stained;  skull  broken  away 

*  I  tere  not  seen  tliis  spedmen,  which  appears  to  be  the  only  representative  of  the  species  known.  My 
bfcrmatian  regarding  the  specimen  and  species  is  obtained  Arom  notes  made  by  Mr.  Q.  S.  Miller,  Jr.,  in  the 
l4ydenMiiseaminl906. 

80459'*— Proc.N.M.  vol.45— 13 ^9 
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behind  orbits  but  perfect  in  front  and  with  complete  lower  jaw. 
(The  skull  figured  by  Schl^el  and  Miiller  is.  perfect.  It  is  possible 
that  the  posterior  portion  of  their  figure  was  made  up  by  analogy 
from  a  Tupaia  skull.  Anderson  figures  a  perfect  skull  but  I  suspect 
he  copied  Schlegel  and  MGller's  figures,  transposing  their  lateral  view 
from  right  to  left,  and  apparently  the  dorsal  view  also  in  the  process 
of  lithographing.  The  skull  was  very  incomplete  in  1888  according 
to  Jentink.*     (See  Plate  5.) 

Geographic  distribution, — Known  only  from  the  type-locality,  but 
undoubtedly  occuring  elsewhere  in  Borneo.  See  B  on  map  on  page 
133. 

Dioffnosis. — Differs  from  Dendrog(de  frencUamamlj  in  the  smaller 
size  of  hind  feet,  and  if  the  illustrations  of  the  skull  are  accurate,  in 
having  much  narrower  nasals;  and  tail  above  different  in  color  from 
body. 

Color? — **Underpart8  and  under  surface  of  tail  dull  light  ochra- 
ceous-buflf.  Upperparts  the  same  but  much  darkened  dorsally  by 
admixture  of  a  dark  broccoli  brown.  Tail  an  indefinite  dark  tawny 
brown  above,  line  of  demarkation  on  tail  sharp,  but  colors  not  form- 
ing any  strong  contrast.  Median  line  of  tail  below  not  different 
from  rest  of  its  lower  surface.  At  middle  the  hairs  alongside  of  tail 
are  5  mm.  in  length,  at  tip  they  are  10  mm.  Outer  surface  of  legs 
slightly  less  yellowish  than  sides  of  body.  Feet  dark.  A  faint  dark 
shade  passes  from  muzzle  through  eye  to  ear;  above,  it  is  bordered  by 
a  light  area  3  mm.  wide  behmd  eye,  less  distinct  in  front.  Below, 
the  light  border  may  be  detected  behind  eye,  but  not  in  front." 

Shall  and  teeth. — If  the  illustrations  are  to  be  relied  on  the  skull  of 
Dendrogale  murina  would  appear  to  be  much  more  angular  and  with 
better  developed  temporal  ridges  than  that  of  D.  frenaia,  and  to 
have  much  slenderer  nasals.  The  teeth  in  the  two  species  are  prob- 
ably essentially  the  same;  their  measurements  agree  almost  exactly. 

Measurements? — * '  Head  and  body,  115  mm . ;  tail,  110;  hind  foot  (dis- 
torted). 22  (all  from  mounted  specimen);  least  distance  from  orbit 
to  tip  of  premaxillary  13.6  (13.8);'  least  interorbital  breadth  9.8  (10); 
zygomatic  breadth  (approximately)  17;  mandible,  22  (22);  max- 
illary tooth  row  (entire  including  incisors)  17.4.''  The  maxillary 
tooth  row,  including  incisors,  in  the  illustration  is  the  same  or  nearly 
so,  and  the  measurement  of  the  maxillary  tooth  row  without  the  in- 
cisors in  the  illustration  is  12,  the  same  as  the  maxillary  tooth  row 
of  D,frefrvaia. 

RemarJcs, — It  is  unfortunate  that  direct  comparisons  of  Dendrogale 
frenata  and  D,  murina  have  not  been  made.    The  two  animab 

1  Mus.  Hist.  Nat.  Pays-Bas  Cat.  Osteol.  Mamm.,  vol.  12, 1888. 

'  Quoted  from  manuacrlpt  notes  made  by  Mr.  G.  S.  Millar,  jr. 

s  MeasuremenU  in  paienthesee  are  thoae  made  by  Mr.  Miller  or  the  type  of  T.  frenaia. 
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appear  to  be  very  similar.  Their  most  apparent  differences  have  been 
pointed  out  above,  and  from  what  is  known  of  the  fauna  in  general 
of  Borneo  and  Anam,  the  two  animals  would  certainly  be  expected 
to  be  different;  in  fact  much  more  different  than  they  appear  to  be. 
Both  species  have  probably  some  peculiarity  of  habit  making  them 
difficult  to  secure.  So  far  as  I  know  only  one  specimen  of  Dendro- 
gale  murina  has  been  collected.  It  is  curious  that  no  subsequent 
specimen  has  been  obtauied  since  the  original.  As  the  geographic 
distribution  of  the  genus  is  so  peculiar  and  so  totally  unlike  that  of 
any  of  the  related  genera  or  in  fact  of  most  genera  of  mammals  there 
is  just  a  possibility  that  Dendrogale  murina  is  an  example  of  D.fre- 
nato  wrongly  labeled  as  coming  from  Pontianak,  Borneo.  Dr.  W.  L. 
Abbott,  with  much  careful  collecting  in  the  region  of  the  type-locality, 
failed  to  secure  it. 
Specimens  examined, — ^None. 

DBNDROOALE  MBLAHURA  (ThomM). 

(Synon3miy,  type-specimeius,  etc.,  under  the  subspecies.) 

Geographic  distribution, — High  mountains  of  northern  Borneo.  No 
specimens  recorded  below  3,000  feet.  See  M  and  N  on  map  on  page 
133. 

Diagnosis. — ^Distinguished  from  the  other  members  of  the  genus  by 
its  dark-brown  color,  lack  of  face  markings,  and  by  its  large  sharp 
daws,  about  4  mm.  in  length,  fur  long  and  soft;  mamm®  1-1  =  2. 

Ccior. — ^Upper  parts  of  head,  neck,  and  body  a  fine  grizzle  of 
blackish  and  ochaceous  buff,  anteriorly,  and  cinnamon  rufous,  pos- 
teriorly and  at  base  of  tail,  the  darker  color  in  excess;  bases  of  hairs 
slate  black;  outerside  of  legs  similar  to  adjacent  parts  of  body;  feet 
dark  brownish;  underparts  ochraceous  with  slate  bases  of  hairs  show- 
ing through;  inner  side  of  legs  similar  to  adjacent  imderparts;  im- 
mediately above  and  below  eye,  a  short  ochraceous  line,  both  together 
appearing  like  an  eye  ring  with  indistinct  comers;  tail  a  mixture  of 
Mack  or  blackish,  and  cinnamon  rufous  with  the  black  very  prominent 
when  viewed  from  above;  tail,  seen  below,  with  the  short  appressed 
hairs  in  middle  line  black  or  brownish  black,  bordered  on  either  side 
by  other  short  hairs  with  more  or  less  evident  cinnamon  rufous  bases. 

SkttU  and  teeffi. — ^These  are  practicaQy  indistinguishable  from  those 
of  Dendrogale  frenaiaj  except  that  the  braincase  is  sUghtly  more 
inflated  and  arched. 

Subspecies. — ^Two  races  of  Dendrogale  melarmra  are  known,  one  from 
Mount  Dulit  and  the  other  from  Mount  Kin  a  Balu,  neither  of  them 
very  highly  differentiated. 
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DBIfDROOALS  MSLAlfURA  MBLANURA  (Thomai). 

1892.  Tupaia  meUmura  Thomas,  Ann.  Mag.  Nat.  Hiflt.,  aer.  6,  vol.  9,  p.  251, 

March,  1892. 
1892.  Tupaia  mdanwra,  Thomas,  Proc.  Zool.  Soc.  London,  1892,  p.  224,  pi.  19, 

figs.  4,  5,  skull. 

Type-locality. — ^Mount  Dulit,  northern  Borneo,  5,000  feet  altitude. 

Tifpespedmen, — In  British  Museum,  Reg.  No.  92.2.7.10,  skin  and 
skull  of  adult  female,  collected  at  5,000  feet  on  Mount  Dulit,  Borneo, 
October,  1891,  by  Mr.  Charles  Hose;  skin  well  preserved,  but  some- 
what damaged  about  the  head;  skull  in  fair  condition,  slightly 
damaged  in  supraoccipital  region.  (See  figures  8  and  9  on  pages  127 
and  128.) 

Geographic  distribution. — ^Known  only  from  Moimt  Dulit,  Borneo. 
See  M  on  map  on  page  133. 

Diagnosis. — ^Upper  parts  of  head  and  body  dark,  due  to  a  deeper 
shade  of  the  ochraceous  buff  element  of  the  color;  base  of  tail  and 
rump  with  the  cinnamon  rufous  element  of  the  color  more  conspic- 
uous, so  that  that  part  of  the  animal  appears  distinctly  rusty;  feet 
and  especially  the  tail  darker,  the  latter  with  more  black  and  the  och- 
raceous on  the  underside  less  in  evidence. 

SlcuU  and  teeth. — ^These  are  without  distinguishing  characterisucs. 

Measurements. — See  table,  page  134. 

Specimens  examined. — ^Three  from  Moimt  Dulit. 

Remarlcs. — ^Hose,  in  Mammals  of  Borneo  (p.  33,  1893),  remarks 
of  this  animal:  '*The  type  of  this  pretty  little  treeshrew  was  obtained 
by  me  on  the  top  of  Mount  Dulit  at  5,000  ft.,  living  amongst  the  moss- 
covered  stunted  jimgle,  and  it  is  apparently  a  true  moimt ain  species, 
as  I  have  since  obtained  other  specimens,  none  of  which  were  found 
below  3,000  ft.'' 

DBIfDROOALB  MXLANUltA  BALUBNSIS,  IMW  tiibtpedet. 

Typenlocality. — ^Mount  Kina  Balu,  northeastern  Borneo. 

Type^spedmen. — In  British  Museum,  Reg.  No.  92.9.6.3,  skin  and 
skull  of  adult  female,  collected  on  Mount  Kina  Balu,  Borneo,  by 
Mr.  A.  Everett;  skin  in  good  condition;  skull  imperfect. 

Geographic  distribviion. — Known  only  from  the  type  locality.  See 
N  on  map  on  page  133. 

Diagnosis. — Distinguished  from  Dendrogale  melanura  melanvra  by 
having  the  ochraceous  buff  of  the  anterior  upper  parts  lighter  and 
more  in  evidence,  and  the  cinnamon  rufous  posteriorly  lighter,  feet 
light  brownish;  underparts  ochraceous  buff,  rather  than  ochraceous: 
tail  with  black  hairs  less  in  evidence  and  with  the  appearance  of  a 
narrow  line  of  ochraceous  on  either  side  of  the  middle  line. 

SJcuU  and  teeth. — These  show  no  distinguishing  characteristics. 

Measurements. — See  table,  page  134. 

Specimens  examined. — Three,  all  from  Mount  Kina  Balu. 
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MecmaremenU  of  specimens  of  the  genus  Dendrogale. 


Name. 


LocaUty. 


Number. 


Sex. 


Molar  teeth 
worn. 


D.frenata.. 

Do 

Do 


Do 

Do 


Do 

D.murina^. 

D.mdanura 

mekmura. 

Do.. 


Cambodia 

do 

Chautabean  Cam- 
bodia. 

do 

Bull  near  Nhat- 
rang  Anam. 
.do. 


60.8.2.121.. 
60.8.28. 11  >. 
7.1.1.2 


7.1.1.1 

6.11.6.6.... 


;None«... 
SlighUy. 


I  None*... 
i do.». 


Pontianak,    Bor- 

r'- 
M( 


Do. 


D.melanura 
baiueruia. 

Do 

Do 


Ml 


1 


M( 

Bomao. 

do 

.....do 


6.11.6.6.... 
Leyden*... 

92.2.7.10*.. 

90.12.0.12.. 

Paris,  2231 . 

02.0.6.3«... 

03.4.1.30».. 
Berlln,11066 


Male... 
Female. 
Male... 


.do.«. 


Female. 
Male... 


SlighUy. 
Moderately 

0) 

Slightly 

Adult.. 
Moderately 


mm 

125 

136± 

120i: 

125  ± 
120± 

140± 
115± 

130± 


e5± 

lOOi: 

06± 
110± 

110± 
110± 

laOi: 


140± 
150± 


116 

130i: 


135  i: 
125± 


115 
130± 


film 
27 
27 
27 

27 
28 

20 
22± 

32 

31± 

30± 


mm 

si 


17 


16.5^12 
16 


30. 
32. 

32.5 


516 


32.5>17 


15 


11.6 


16.5112 


15 
132.617.615 


1-1 


17 


16.611.6 

ii.'s 


1-1 


1  Mounted. 

*  Type,  mounted. 

•  dfi  and  dpm»  still  in  place. 
« dpm*  stQl  in  place. 

»  Pennaoent  canines  appearing. 


•  (i  appearing. 

7  From  notes  made  by  Mr.  Miller  in  Leydeo,  1006. 
•Type. 

•  Preaerved  in  alcohol. 


TANA,  new  genus. 

Type. —  Tupaia  tana  Raffles,  Trans.  Linn.  Soc.  London,  vol.  13,  p. 
257,  May,  1821. 

IHagnostic  characters. — ^A  member  of  the  mammalian  family 
Tupaiidffi,  similar  to  typical  Tupaia^  differing  in  the  possession  of  a 
much  attenuated  snout  and  rostrum  and  a  recession  backward  on  top 
of  nose  of  the  naked  hairless  portion. 

External  characters. — ^The  external  form  of  Tanxi  is  essentially  like 
that  of  Tupaia  with  the  exception  of  the  elongated  snout  and  the  back- 
ward extension  of  the  naked  area  of  the  nose  on  top  into  the  haired 
area  instead  of  being  cut  square  across  as  in  Tupaia.  All  the  members 
of  the  genus  are  characterized  by  the  possession  of  a  middorsal  stripe 
of  varying  length  and  width.  This,  however,  is  not  diagnostic  as  one 
member  of  the  genus  Tupaia,  T  picta,  has  a  well-marked  dorsal 
stripe,  and  Tupaia  moniana  frequently  has  a  broad,  dark  dorsal  area. 
The  squirrel-like  appearance  of  treeshrews  in  general  is  still  carried 
out  by  the  genus  Tan/i,  which  may  be  compared  with  the  long- 
snouted  genus  of  squirrels,  Rhinosciurus  Gray.*  The  mamm»  are 
2-2  in  number.     (See  figure  2,  p.  31,  plate  6,  figs.  1  and  2.) 

1  List  Spec  Mamm.  Brit.  Mus.,  1843,  pp.  xxv,  106. 
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Cramal  characters. — Rostrum  considerably  elongated  and  attenu- 
ated, so  that  the  distance  from  the  lachrymal  notch  to  the  end  of 
premaxilla  is  equal  to  the  distance  from  the  notch  to  the  occipital 
condyles.     The  length 


of  the  rostrum  is  mainly 
brought  about  by  a 
lengthening  of  the  pre- 
maxillary  and  nasal 
bones  and  not  by  any 
appreciable  increase  in 
length  of  the  maxilla. 
Fenestra  in  zygoma 
large  and  conspicuous, 
elongated  oval  in  shape. 
Dental  cJiura^ters. — 
The  teeth  of  Tarui  do  not 
differ  in  form  or  number 
from  tiiose  of  Tupaia. 
Owing  to  the  elonga- 
tion of  the  rostrum 
the  anterior  teeth  are 
somewhat      differently 


(9 


Fia.  10.— Tana   tana   besara,  Type   X  1.    Cat.   No.  142247, 
U.S.N.M.,  Kapuas  Riyee,  Borneo. 

spaced.  Thus  the  lower  canine  stands  closer 
to  the  last  lower  incisor  than  it  does  to  the 
adjacent  premolar,  while  in  Tupaia  it  stands 
midway  between  the  two  teeth.  The  com- 
bined length  of  the  three  upper  molars  is 
about  one-third  the  length  of  the  entire  up- 
per tooth  row  in  Tupaia,  but  in  Tana  it  is 
distinctly  less  than  one-third  the  length  of 
entire  tooth  row. 

The  absence  of  a  cecum  may  be  one  of  the 
generic  characters.     See  page  14. 

Geographic  distribution. — The  genus  Tana 
80  far  as  known,  is  confined  to  the  land  masses  of  Borneo  and  Sumatra 
tod  certain  of  the  small  adjacent  islands.     Unhke  Tupaia  it  is  not 


FlO.  11.— UPFBB  and  LOWEB  TOOTS- 
SOWS  OF  Tana  tana  bbsaka, 
TTFEX2.    Cat.  No.  142247,  U.S. 

N.M.  KAFUA8  RIVBB,  BORNEO. 
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found  in  Java,  the  Malay  Peninsula^  or  elsewhere  on  the  Asiatic  main- 
land.   See  map  on  page  143. 

1.  Dorsalia  group;  delicate  build,  short  claws,  pi.  6,  fig.  2. 
Tana  dorsalis,  Borneo,  pi.  11,  fig.  1,  page  152. 

2.  Tana  group;  heavy  build,  stout  claws,  pi.  6,  fig.  1. 

Tana  tana  tana,  Sumatra,  southern  Borneo,  pi.  11,  fig.  4,  page  139. 

Tana  tana  besara,  Kapuas  River,  Borneo,  pi.  11,  fig.  8,  page  141. 

Tana  tana  ntara,  northern  Borneo,  page  141. 

Tana  tana  sirhassenensis,  Sirhassen  Island,  pi.  11,  fig.  3,  page  142. 

Tana  tana  bnnose,  Tambelan  Islands,  pi.  11,  fig.  5,  page  144. 

Tana  tana  tnanens,  Banjak  Islands,  page  145. 

Tana  lingse,  Linga  Island,  pi.  11,  fig.  2,  page  145. 

Tana  cervicalis  cervicalis,  Tana  Bala,  Batu  Islands,  page  147. 

Tana  cervicalis  massB,  Tana  Masa,  Batu  Islands,  page  148. 

Tana  clirysnra,  Borneo,  opposite  Labuan,  page  149. 

Tana  paitana,  northeastern  Borneo,  Banguey  Island,  page  150. 

KEY  TO  THE  SPECIES  OF  TANA. 

Size  small,  a  naiTOW  dorsal  stripe  extending  the  entire  length  of  the  back;  claws  small 
and  short;  hairs  of  tail  of  medium  length  not  strongly  distichous.    DarsalxM  group. 

Borneo,  T.  dor$alis,  p.  152. 

Size  large,  a  narrow  dorsal  stripe  on  anterior  half  of  back,  and  bordered  by  a  light 

area  different  in  color  from  rest  of  back;  claws  large  and  well  developed;  hairs 

of  tail  long  and  strongly  distichous Tana  group. 

Tail,  buff,  very  different  in  color  from  rest  of  body  .North  Borneo,  T,  dirymraf  p.  149. 
Tail,  reddish  brown,  not  noticeably  different  in  color  from  rest  of  body. 
Shoulder  stripe  bordered  above  and  below  by  the  light  or  grayish  or  buffy  color 

of  the  anterior  back Northeast  Borneo,  T.  pottona,  p.  150. 

Shoulder  stripe  bordered  above  and  below  by  the  reddish  brown  color  of  the  sides 
of  body. 
Size  smaJl;  hind  foot,  40  mm.;  taO,  135;  rostrum  very  narrow  and  slender. 

Linga  Island,  T,  lmg»t  p.  145. 
Size  mediimi  or  large,  hind  foot  over  45  mm.  and  tail  over  160;  rostrum  not  so 
narrow  and  slender. 
Reddish  colors  bright,  and  back  with  a  very  large  well  marked  brilliant  black 

area T,  •ervicalis,  p.  147. 

Lig^t  areas  beside  the  dorsal  stripe,  cream  buff  slightly  mixed  with  black. 

Tana  Bala  Island,  T.  cervicalis  oemcoltf,  p.  147. 

Lig^t  areas  beside  the  dorsal  stripe  tawny  ochraceous  slightly  mixed  with 

black ^.  .Tana  Masa  Island,  T.  cervicalis  massif  p.  148. 

Reddish  color  usually  not  so  bright,  generally  rather  dull,  without  a  laige 
wide  brilliant  black  area  on  back,  the  lower  back,  however,  is  always 
darker  than  rest  of  upper  parts  and  sometimes  black,  but  the  black  color  is 

never  widely  spread T.  tana^  p.  1S7. 

General  coloration  decidedly  dull. 
Size  very  large;  hind  foot  53  mm. ;  condylo-basal  length  59. 

Western  Borneo,  T,  tana  hesara^  p.  141. 
Size  medium;  hind  foot  about  48  mm.;  condylo-basal  length  about  55; 

tail  about  175 Sumatra,  southern  Borneo,  T,  tana  tana,  p.  139. 

Size  small;  hind  foot  about  44;  condylo-basal  length  about  53;  tail  about 

155.. Tambelan  Islands,  T.  tana  &tmo«,  p.  144. 

(reneral  coloration  relatively  bright. 
Light  areas  beside  the  dorsal  stripe  very  light  and  grayish;  condylo-basal* 
length  53  mm.  or  more Northern  Borneo,  T,  tana  tUara,  p.  141. 
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Lig^t  areas  beside  the  dorsal  stripe  duller  and  darker,  more  ochraceous; 
condylo-baaal  length  53  mm.  or  less. 
Size  slightly  smaller;  reddish  color  duller;  underside  of  tail  lighter; 
shoulder  stripe  buff,  well  marked. 

Sirhassen  Island,  T.  tana  tvrhassenennt,  p.  142. 
Size  slightly  larger;  reddish  color  brighter;  underside  of  tail  darker; 
shoulder  stripe  ochraceous;  rather  poorly  developed. 

Tuangku  Island,  T.  tana  tuancu$t  p.  145. 

TANA  TANA  (SidBof). 

(Synonymy,  t3rpe-specimens,  etc.,  under  the  subspecies.) 

OeograpMc  distribution. — Borneo,  Sumatra,  and  adjacent  small 
islands.     See  Nos.  3,  4,  5,  6,  7,  and  8  on  map  on  page  143. 

DicLgrums. — General  color  of  sides  and  shoulder  region  hazel;  lower 
back  with  an  area  distinctly  darker  than  rest  of  upper  parts,  but 
sometimes  presenting  a  distinct  but  rather  small  black  patch;  shoul- 
der stripe  bordered  above  and  below  by  the  hazel  of  the  sides;  size 
large. 

Color, — Sides  of  body  and  shoulder  region  and  outer  side  of  legs, 
hazel,  somewhat  brighter  than  Ridgway's,  and  more  or  less  lined  with 
blackish  annulations  of  the  hairs,  especially  posteriorly,  where  the 
darker  color  gradually  spreads  upward  to  concentrate  itself  in  a  dark 
area  on  the  lower  back,  which  sometimes  appears  as  a  small  distinct 
black  patch,  dorsal  stripe  beginning  faintly  at  occiput  but  becoming 
very  distinct  over  shoulders,  blackish  reddish  brown,  and  gradually 
losing  itself  in  with  the  dark  area  of  lower  back;  dorsal  stripe  bor-* 
dered  on  either  side  by  a  light  area  sometimes  poorly  and  sometimes 
well  defined,  made  up  of  a  rather  coarse  grizzling  of  cream  buff  (when 
light  area  is  well  marked)  or  ochraceous  buff  (when  light  area  is  less 
conspicuous)  and  blackish  brown;  top  and  sides  of  head  and  neck 
generally  like  the  light  areas  on  each  side  of  dorsal  stripe,  but  rather 
lighter  and  the  grizzling  finer;  underparts,  including  inner  side  of 
legs,  orange  rufous  to  ferruginous;  feet  generally  a  dull  and  often 
darker  extension  of  the  color  of  the  outer  side  of  legs;  tail  above,  bright 
hazel  or  ferruginous,  more  or  less,  and  irregularly  suffused  with 
blackish;  underside  of  tail  similar  to  upper  side  for  its  outer  half,  but 
the  inner  portion  orange  rufous;  shoulder  stripe  well  marked  and  of 
the  same  general  colors  as  light  area  on  each  side  of  dorsal  stripe,  but 
lighter  in  tint. 

SlcvU  and  teeth. — ^There  are  no  apparent  characters  by  which  the 
fikuU  and  teeth  of  Tana  tana  may  be  distinguished  from  other  species 
of  equal  size. 

HeasuremerUs. — ^Usual  measurements  of  adults:  Head  and  body, 
200-230  nmi.;  tail,  160-190;  hind  foot,  45-50;  condylobasal  length, 
53-60;  zygomatic  width,  25-28;  width  of  brain  case,  20-22;  maxillary 
tooth  row,  20-22. 

Subspecies. — ^The  following  geographic  forms  may  be  recognized: 
Tana  tana  tana,  Sumatra,  southern  Borneo;  T  t.  utara,  northern 
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Borneo;  T,  t.  besara,  lower  Kapuas  River,  Borneo;  T.  t.  sirhasac" 
nensiSf  Sirhassen,  Natuna  Islands;  T.  t  bunoss,  Tambelan  Islands, 
and  T.  t.  tuancua,  Banjak  Islands. 

Remarks. — Tana  tana  is  distinguished  from  T.  cervicalis  by  its 
duller  and  less  brilliant  colors  and  less  conspicuous  black  area  on  lower 
back,  from  T.  paitana  by  having  the  shoulder  stripe  bordered  above 
and  below  by  general  color  of  sides,  and  from  the  Ldnga  species  by 
its  greater  size.  The  material  for  making  a  comparison  of  the 
Sumatran  and  Bomean  tanas  is  not  entirely  satisfactory.  Good 
Sumatran  specimens  are  rather  scarce,  as  an  examination  of  the  list 
of  specimens  on  page  140  will  show.  There  is  not  one  good  fully  adult 
modem  study  skin  of  Tana  tana  tana  from  the  island  that  is  its  type- 
locality.  Probably  the  best  material  is  in  the  United  States  National 
Museum  (represented  by  two  specimens  from  Deli  almost  as  far  from 
the  exact  type-locality,  Bencoolen,  as  one  can  find)  and  in  the  Phila- 
delphia Academy  of  Natural  Sciences.  One  of  the  National  Museum 
specimens  is  in  alcohol,  the  other  a  skin  made  from  one  in  alcohol. 
The  colors  of  both  of  them  are  not  beyond  question,  although  appar- 
ently unchanged.  Their  underparts  are  distinctly  darker  than  the 
underparts  of  Bomean  examples.  Most  of  the  Philadelphia  skins 
are  immature,  and  none  shows  any  tangible  character  by  which  to 
distinguish  them  from  Bomean  skins.  The  skulls  and  teeth  show  no 
distinguishing  features  between  the  Bomean  and  Sumatran  speci- 
mens. For  the  present  at  least  the  same  subspecies  of  Tana  tana 
must  be  regarded  as  occurring  in  southern  Borneo  and  Sumatra.  In 
Paris,  Berlin,  and  London  are  a  few  specimens  of  Tana  tana  simply 
labeled  ''Borneo."  I  have  not  included  them  in  the  lists  and  measure- 
ments of  specimens,  and  have  made  no  attempt  to  assign  them  to 
any  particular  subspecies.  Many  of  them  are  old  and  mounted. 
A  fair  number  of  specimens  of  Tana  tana  exist  in  museums  from 
definite  localities  in  Borneo,  and  while  they  show  considerable  indi- 
vidual variation,  yet  as  a  whole  they  fall  into  two  groups,  those  from 
Sarawak  being  brighter  colored  and  those  from  southern  Borneo 
duller,  with  a  large  member  of  the  dull  form  on  the  lower  Kapuas 
River.  The  brighter-colored  specimens  seem  to  be  associated  with 
the  mountains  while  all  those  from  southern  Borneo  have  been  taken 
in  the  lowlands.  Future  explorations  may  show  that  on  Borneo 
the  bright  colored  form  is  an  inhabitant  of  the  higher  regions  of 
that  island  and  the  duller  form  are  inhabitants  of  the  lowlands  of  the 
coastal  region.  The  present  division  into  northem  and  southern 
races  may  simply  be  owing  to  the  fact  that  the  lowlands  of  southern 
Borneo  have  been  explored,  mainly  by  Abbott  and  by  Shortridge; 
while  in  the  north  Hose  worked  in  tiie  higher  altitudes.  Our  knowl- 
edge of  this  species  on  both  Sumatra  and  Borneo  is  very  elementary 
at  present.  On  Sirhassen  of  the  Natuna  Islands  is  a  well-marked 
geographic  race  closely  related  to  the  lowland  Bomean  form. 
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TANA  TANA  TANA  (SidBof). 

1821.  Tupaia  tana  Raffles,  Trans.  Linn.  Soc.  London,  vol.  13,  p.  257,  May,  1821. 
1825.  [Cladobates]  tana,  Cuvier,  Dents  Mamm.,  1825,  p.  61. 

1840.  Erinaeeus  (Glisorex)  tana,  Blainvills,  Oet^ogr.  Mamm.,  vol.  1,  p.  112, 
pi.  6,  fig.  1. 

1841.  Cladobates  speeiosus  Waoner,  Schreber's  8&iigthiere,  Supplementband. 
pt.  2,  p.  43, 1841.    (Type-locality,  Borneo.) 

1843.  HylogaUa  tana,  Schlsoel  and  MI^ller,  Verb.  Nat.  Gescb.  Nederl.  Overs. 

Besitt.,  p.  161,  pi.  26,  fig.  2;  pi.  27,  figs.  1-6,  1843. 
1879.  Tupaia  tana,  Anderson,  Zool.  Res.  West.  Yunnan,  1879,  p.  136,  pi.  7,  figs. 

land  2. 

Type-locality, — Sumatra,  probably  Bencoolen. 

Type^pedmen. — In  Britisli Museum,  Reg.  No.  95.3.21 .4,  collected  by 
Sir  Stamford  Raffles  in  Sumatra,  probably  at  Bencoolen,  a  badly  dam- 
aged skull  (no  skin  can  be  found),  nearly  everything  posterior  to 
palate  lacking,  as  well  as  right  premaxilla,  several  of  the  maxillary 
teeth  lost;  mandible  perfect;  not  fully  adult,  the  permanent  upper 
incisors  just  appearing. 

Geographic  di^tribviion. — Sumatra,  southern  Borneo,  in  the  low 
country.    See  No.  5  on  map  on  page  143. 

Diagnosis. — ^A  relatively  dark  and  dull  member  of  the  species, 
especially  in  region  of  sides  and  shoulders,  light  area  on  either  side  of 
dorsal  stripe  a  mixture  of  ochraceous  buff  and  blackish  brown,  neither 
color  in  excess. 

SJcvU  and  teeth. — Without  definite  subspecific  characters.  (Plate 
11,  fig.  4.) 

Measurements. — ^Usual  measurements  of  adults:  Head  and  body, 
200-220  mm.;  tail,  160-180;  hindfoot,  47-50;  condylo-basal  length, 
54-56;  zygomatic  width,  25-27 ;  width  of  braincase,  20-21 ;  maxillary 
toothrow,  19.5-21.5.    For  details  of  measurements  see  table,  page  140. 

Remarks. — ^Two  Sumatran  specimens  of  Tana  tana  tana  in  the 
United  States  National  Museum  differ  slightly  from  the  Bomean  ones 
in  having  the  underparts  ferruginous  instead  of  orange  rufous;  but 
both  specimens  have  been  subjected  to  alcohol  and  one  is  still  pre- 
served in  that  fluid.  The  bull®  of  one  of  them,  Cat.  No.  174611,  are 
very  small  in  comparison  with  the  bullsd  of  Bomean  skulls,  but  the 
latter  show  marked  variation  in  the  size  of  the  bullae.  The  skull  of 
tibe  second  Sumatran  specimen  has  bull»  equaling  in  size  the  smaller 
bullsB  of  the  Bomean  specimens.  Specimens  from  the  Lampong 
District,  Simiatra,  in  the  Philadelphia  Academy  of  Natural  Sciences, 
do  not  show  tangible  differences  from  the  Bomean  specimens. 

Wagner's  name  spedosus  was  applied  by  him  to  a  specimen  in  the 
Erlangen  Museum.  His  description  applies  more  closely  to  the 
southern  Bomean  form  than  to  the  brighter  colored  northern  form. 
Until  the  distinctness  of  the  Sumatran  longnosed  treeshrew  from  the 
lowland  Bomean  animal  is  established,  spedosus  must  stand  as  a 
synonym  of  tana^  but  in  the  event  of  their  distinctness  it  will  be  avail- 
able for  the  Bomean  form.  It  is  rather  unfortunate  that  the  exact 
locality  for  Wagner's  specimen  is  not  known,  but  as  most  of  the  old 
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collecting  in  Borneo  was  done  in  the  southern  part,  it  is  probable  that 
it  came  from  southern  Borneo,  especially  as  the  description  seems  more 
applicable  to  the  southern  form.  Wagner  did  not  have  a  skin  of  the 
Sumatran  tana  when  he  applied  the  name  speciosus,  hence  his  error 
of  considering  the  two  forms  different. 

The  specimen  in  the  British  Museum  from  Pajo  is  not  typical,  and 
if  the  characters  it  presents  are  constant  for  the  longnosed  treeshrews 
of  that  region,  it  represents  a  distinct  form.  It  is  very  dark  and  dxiU 
in  color  and  the  red  element  much  suppressed.  Some  of  this  difference 
in  color  may  be  the  result  of  preservatives.  (See  remarks  under 
Tana  tana  vtara,  p.  142.) 

The  Bornean  specimens  in  the  United  States  National  Museum 
have  been  previously  called  Tupaia  spedosa} 

Specimens  examined, — From  Sumatra  16,  and  11  from  Borneo.  See 
list  of  specimens  below. 

MeasuremenU  of  Tana  tafia  tana. 


Locality. 


Number. 


S«x. 


Molar  teeth 
worn. 


Deli,  Sumatra 

Do 

Lampong,  South  Su- 
matra. 
Do 

Sumatra 

Sumatra  (Raffles) . . . 
Do 

Sumatra  (Higghis) . . . 

Sumatra,  Bialau, 
1,700  feet. 

Sumatra,  Ps^ 

Sumatra 

Sumatra,  Ounong 
SuKi,  under  600  feet. 

VoV//.'.','.'.'.'.'.'.'.', 

Do 

Do 

Borneo,  Sungei  ICa- 
tan. 

Do 

Borneo,  Klumpang 

Bay. 
Borneo,  Pamukang 

Bay. 
Borneo.  Pasir  River. 
Borneo,  Balik  Papan 

Bay. 
Borneo,  Martapoera 
River,   Karaiogln- 
ton,  30  fleet. 

Do 

Boentok,    B  a  r  i  t  o 

River. 
Southwest  Borneo. . . 
Southeast  Borneo.... 


174611... 
174612... 
81.3.16.3. 


81.3.15.4 

79.7.2.2  «. . . . 

85.3.21.5 

95.3.21.4  •.... 

77.3.4.  H 

82.7.28.6".... 


79.6.28.14.... 
Berlin.  631.. 
Phila.,  6664 . 

Phihi.,6662. 
PhJla..  6661  . 
Phlla.,6659. 
Phlla.,6660. 
146574 


145573. 
151886. 


Male... 
Female 
Male... 

.do.... 


Female 
Male... 


None*.. 

SUghtiy>... 

None.... 


200d: 
10 


mm, 

160d: 

180 


.....do 

Moderately 

None 

do».... 

Moderately 
Adult...... 


185 


160 


SlighUy. 


i:]: 


Female 
..do... 


§e;;e 

Moderately 
do..... 


154341. 


154339. 
154340. 


10.4.5.74. 


10.4.5.75.... 
ia4.5.73.... 


Male... 
Female 

Male... 

...do.... 
Female 

Male... 


Female 
..do.... 


Unworn.... 
Moderately 

Slightly.... 

do 

do 


....do... 


Moderately 
SlighUy.... 


130± 
145± 

165i: 

190± 
200i: 
220 

207 
210 

210 

209 

210 

205 


210 
190 


iao± 

V30± 

145± 

180 

160± 

180 

188 
180 

170 

176 
180 

180 


190 
185 


Kitm': 


Male... 


....do. 
....do. 


230± 


150± 


mm 
46 

48 
47 

47 
50 

« 

46 
50 

50 
46 
39 

39 
45 
47 
47 
53 

49 
48 

48 

47 
49 

46 


45± 

45± 


mm 
55.5 
54 

50i: 

52± 
69 


53 


mm 
25 
25.5 
26 


mm 
20 
21 
19.51 


90.5 


mm, 
21 
20 
10.6 

19.5 

22 

20 

2a5 

20 


3-2 


a-2 


21 


20.5 


53.5 
55 


54 


53.^ 
55 


52 


5L5 


56i: 
66 


26.5 


27 


25 


26.5 
25 


20.5 


21.5 


20 


19.5 


30.6^ 
21 


20 
19.6 


10.6 


19.5 
20 


3-2 

3-2 


3-3 


3-3 


19.6. 


19.5 
19 


3-2 
3-3 


22.5^.... 
22 


1  See  Proo.  U.  S.  Nat.  Mus.,  « Skeleton:  no  skin, 

vol.  40,  p.  121,  Apr.  25, 19U.  •  SkuU  only;  no  akin. 

«P  Just  appearing.  ?IyP^ 
ved  in  aloohol. 


'  Pennanent  incisions  halfway  through. 


•Mounted. 

*  About  one-half  grown. 
••  About  three-fourths  grown. 
"  Adult,  or  nearly  so. 
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TANA  TANA  BBSASA.  IMW  tnbtpedM. 

Type4ocality. — Opposite  Pulo  Jambu,  below  Tyan,  on  north  or 
right  bank  of  Kapuas  River,  western  Borneo.' 

Type^pedmen, — In  United  States  National  Museum,  Cat.  No.. 
142247,  skin  and  skull  of  adult  male,  collected  opposite  Pulo  Jambu, 
Slapuas  River,  on  the  north  or  right  bank  of  the  river.  September  17, 
1905,  by  Dr.  W.  L.  Abbott;  original  number,  4458;  skin  and  skull 
in  good  condition.     (See  figures  10  and  11  on  page  135.) 

Geographic  distribution. — Bjiown  only  from  the  type-locality,  but 
probably  found  throughout  the  low  swampy  area  of  western  Borneo, 
north  of  the  Kapuas  River.*    See  No.  4  on  map  on  page  143. 

Diagnosis. — Similar  in  general  coloration  to  Tana  tana  tana  of 
southern  Borneo,  but  even  darker  and  duller  in  color  and  with  con- 
siderably more  black  on  the  lower  back,  forming  a  fairly  well-defined 
black  patch,  underparts  darker  and  duller;  size  very  large;  hind 
foot,  53  mm. ;  condylo-basal  length,  59.5. 

SJcvU  and  teeth. — Aside  from  their  distinctly  larger  size  these  do  not 
differ  from  those  of  the  related  subspecies.     (Plate  11,  fig.  8.) 

Measurements. — Type,  the  only  adult  specimen  known:  Head  and 
body,  229  mm.;  tail,  196;  hind  foot,  53;  condylo-basal  length,  59.5; 
zygomatic  width,  29 ;  width  of  brain  case,  21 ;  maxillary  tooth  row,  23. 

Remarks. — This  subspecies  is  at  once  distinguished  from  the  others 
by  its  large  size  and  dull  color.  Its  distribution  would  appear  to  be 
coincident  with  that  of  Sciurus  homeoensis  palustris,^  and  like  that 
squirrel  its  color  appears  darker  than  it  does  in  related  subspecies. 
Doctor  Abbott  in  his  field  catalogue  refers  to  the  large  size  of  this 
treeehrew.    It  has  hitherto  been  called  by  me  Tupaia  spedosa.^ 

Specimens  examined. — ^Two,  the  type,  and  a  young  individual  from 
near  Tyan. 

TANA  TANA  UTARA,  new  subipadet. 

Typerlocalivty. — ^Three  thousand  feet  on  Mount  Dulit,  Baram  dis- 
trict, northern  Borneo. 

Type^pedmen. — In  British  Museum,  Reg.  No.  99.12.9.5,  skin  and 
skull  of  adult  male,  collected  October,  1898,  at  3,000  feet  altitude  on 
Mount  Dulit,  Borneo,  by  Charles  Hose;  in  good  condition. 

Geographic  distribution. — ^Northern  Borneo,  probably  confined  to 
the  more  elevated  regions.    See  No.  3  on  map  on  page  143. 

Diagnosis. — ^A  bright-colored  subspecies  of  Tana  tana,  with  sides, 
shoulder,  and  underparts  lighter,  and  the  light  areas  on  either  side  of 
the  dorsal  stripe  very  light  and  gray  in  appearance,  black  area  on 
back  better  defined. 

>  Proo.  U.  S.  Nat.  Mas.,  vol.  33,  map  opposite  p.  547,  Deo.  34, 1907. 

*  Idem,  p.  5fi3,  Dec.  24, 1907. 

•Idem,  p.  W2,  Deo.  34, 1907,  and  vol.  40,  p.  121,  Apr.  25, 1011 
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ShuU  and  teeth. — ^These  ap]>ear  to  be  a  trifle  larger  in  this  subspecies 
than  they  do  in  T.  tana  tana^  but  the  difference  is  so  slight  as  to  be 
practically  negligible. 

Measurements. — Type:  Hind  foot,  60  mm.;  condylo-basal  length, 
65.5;  zygomatic  width,  28;  width  of  brain  case,  20;  maxillary  tooth 
row,  21.  Usual  measurements  of  adults:  Head  and  body,  225-240; 
tail,  160-175;  Jiind  foot,  47-51;  condylo-basal  length,  64-57;  zygo- 
matic width,  27-28;  width  of  brain  case,  20-21;  maxillary  tooth  row, 
21-22.    For  individual  measurements  see  table,  page  146. 

Remarks. — The  brighter  colors  of  this  subspecies,  and  especially 
the  grayish  area  on  either  side  of  the  dorsal  stripe,  are  well-marked 
characters  for  T.  t.  utara.  The  most  characteristically  marked  speci- 
mens are  from  Mount  Dulit.  A  single  specimen  from  Mount  Mulu, 
1,000  feet,  British  Museum,  Reg.  No.  94.6.2.1,  is  larger  than  the 
Mount  Dulit  specimens,  is  generally  ''redder,"  with  narrower  and 
grayer  areas  on  either  side  of  dorsal  stripe,  has  a  more  anterior  exten- 
sion of  hazel  color  of  the  sides  over  the  shoulder  stripe,  the  dorsal 
stripe  rather  reddish  and  less  black  on  the  lower  back.  If  these 
characters  should  prove  to  be  constant  in  Mount  Mulu  specimens,  they 
would  of  course  represent  another  race  of  Tana  tana.  The  specimens 
from  British  North  Borneo  are  provisionally  referred  to  the  present 
race.  The  material  representing  them  is  poor.  Three  skins  from 
there  in  the  United  States  National  Museum  have  been  so  altered 
in  color  by  pickling  fluid  that  they  are  of  no  systematic  value 
whatever.  The  reddish  elements  of  the  pelage  have  everywhere  been 
turned  to  brown,  and  if  one  were  unaware  of  their  altered  condition 
they  would  appear  to  be  the  most  distinct  of  any  of  the  forms  in  the 
genus  except  Tana  dorsalis. 

Specimens  examined. — Fifteen  from  the  Baram  district  and  nine 
from  elsewhere  in  northern  Borneo.    See  table,  page  146. 

TANA  TANA  SIRHASSSNBNSIS  (Millor). 
1901.  Tupaia  sirhassenensis  Muxeb,  Proc.  Wash.  Acad.  Sd.,  vol.  3,  p.  133»  March 
26, 1901. 

Type4o€ality. — Sirhassen,  Natuna  Islands. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
104712,  skin  and  skull  of  adult  male,  collected  on  Sirhassen,  Natuna 
Islands,  June  5,  1900,  by  Dr.  W.  L.  Abbott;  original  nimiber,  442. 

Geographic  distribvJtion. — Sirhassen  Island.  See  No.  7  on  map  on 
page  143. 

Diagnosis. — Slightly  smaller  than  either  Tana  tana  tana  or  T.  t. 
utara  and  rather  intermediate  in  color  between  the  two  but  more 
like  the  form  from  northern  Borneo,  having  the  same  bright  color 
of  the  sides,  shoulders,  and  tail,  but  the  upper  parts  in  the  region  of 
the  dorsal  stripe  duller  and  approaching  the  condition  found  in 
T.  t.  tana;  in  some  specimens,  including  the  type,  the  head,  and  the 
light  areas  on  either  side  of  dorsal  stripe  being  quite  as  dark  and 
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dull  as  in  the  south  Bomean  race,  and  in  some  of  the  others  nearly 
as  bright  and  light  as  in  the  north  Bomean  race.    (Plate  11,  fig.  3.) 

MeaauremerUs. — Type:  Head  and  body,  203  mm. ;  tail,  152 ;  hind  foot, 
47;  condylo-basal  length,  51.5;  zygomatic  width,  25;  width  of  brain 
case,  19.5;  maxillary  tooth  row,  20.  Maximum  and  minimum  meas- 
urements of  four  adult  specimens:  Head  and  body,  203-203  mm.;*  tail, 
152-162;*  hind  foot,  45-47;  condylo-basal  length,  51.5-53;  zygomatic 
width,  25-26;  width  of  brain  case,  19-19.5;  maxillary  tooth  row, 
19-20.5.    See  table,  page  149. 

Remarks. — Tana  tana  sirhassenenais  is  a  fairly  well-marked  form 
of  long-nosed  treeshrew,  but  hardly  distinct  enough  to  warrant 
specific  separation.  In  color  it  closely  resembles  the  north  Bomean 
race  and  its  maximum  measurements  easily  extend  into  the  range 
of  the  mainland  forms.  In  1894  Thomas  and  Hartert '  considered 
it  identical  with  that  form  under  the  name  Tupaia  tana. 

Specimens  examined. — ^Eight,  all  from  Sirhassen  Island. 

TANA  TAITA  BV7XOM  (MOku.) 

1900.  Tupaia  bunoK  Milleb,  Proc.  Wash.  Acad.  Sci.,  vol.  2,  p.  229,  August 

20,1900. 
1904.  [Tupaia]  bunoai  (sic)  Tboubssabt,  Cat.  Mam.  Suppl.,  1904,  p.  123. 

Type-locality. — ^Pulo  Bunoa,  Tambelan  Islands,  South  China  Sea. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No. 
101640,  skin  and  skull  of  adult  female  collected  on  Pulo  Bunoa, 
Tambelan  Islands,  August  5,  1899,  by  Dr.  W.  L.  Abbott,  in  good 
condition. 

Geographic  distribution. — ^The  Tambelan  Islands,  Pulos  Bunoa,  and 
Big  Tambelan.    See  No.  6  on  map  on  page  143. 

Diagnosis. — Very  much  like  Tana  tana  tana  in  general  coloration, 
but  sides  slightly  brighter  in  color,  and  under  parts  lighter  and  paler, 
tending  more  toward  ochraceous;  tail  very  distinctly  shorter,  hind 
foot  shorter  and  skull  slightly  smaller.     (Plate  11,  fig.  6.) 

Measurem^ents. — Type:  Head  and  body,  2 10  mm.;  tail,  152;  hindfoot, 
45;  condylo-basal  length,  63.5;  zygomatic  width,  26;  width  of  brain 
case,  20;  maxillary  tooth  row,  19.5.  The  rest  of  the  specimens  do 
not  diflfer  materially  from  the  type.    See  table,  page  149. 

Remarks. — ^The  shortness  of  tail  and  hind  foot  of  this  race  would 
be  sufl&cient  to  warrant  its  specific  distinction  from  Tana  tana  tana 
were  it  not  for  T  t.  sirhassenensisy  which  bridges  the  gap  between  them 
so  far  as  size  is  concerned.  It  differs  from  T.  t.  sirTiassenensis  in  its 
duller  color  of  the  upper  parts,  and  its  very  much  duller  and  lighter 
color  of  the  underparts  tending  to  dull  ochraceous  or  ochraceous 
buff  instead  of  ochraceous  rufous. 

Specimens  examined. — Four,  two  from  Big  Tambelan  and  two  from 
Bunoa,  Tambelan  Islands. 

1  These  measurements  were  made  by  Dr.  W.  L.  Abbott  in  the  flesh  in  inches,  the  head  and  body  o( 
all  the  adults  being  8  iilohes;  fractiona  of  an  Inch  were  probably  disregarded. 
« Nov.  Zool.,  vol.  1,  p.  667,  September,  1894, 
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TANA  TAITA  TUANCUS,  ne 

Type4ocdiUy, — Pulo  TuangkUj  Banjak  Islands,  west  of  Sumatra. 

Type^edmen. — In  United  States  National  Museum,  Cat.  No. 
114412,  skin  and  skull  of  adult  male,  collected  on  Pulo  Tuangku, 
Banjak  Islands,  January  29,  1906,  by  Dr.  W.  L.  Abbott;  original 
number,  1489;  in  good  condition. 

Geographic  distribuHan. — Known  only  from  Pulo  Tuangku,  but 
probably  occurring  on  other  islands  of  the  Banjak  group.  See  No.  8 
on  map  on  page  143. 

Diagnosis. — ^MostlikejTanatonanrAcw^en^nmjbutbodycolors  rather 
brighter  and  redder,  underparts  darker  and  redder,  especially  under- 
side of  tail;  light  elements  on  either  side  of  dorsal  stripe,  more  ochra- 
ceous-buff ;  in  T.  t,  sirTiassenensis,  buff;  in  T.  t,  tana,  cream  buff. 

Measurements. — ^Type:  Head  and  body,  215  mm.;  tail,  160;  hind 
foot,  46;  condylo-basal  length,  53;  zygomatic  width,  26.5;  width  of 
braincase,  20.5;  maxillary  tooth  row,  20.5.    See  table,  page  149. 

Remarks. — ^This  is  a  rather  well-marked  subspecies,  easily  distin- 
guished by  its  rich  dark  colorings,  and  the  ochraceous  elements  on  either 
side  of  the  dorsal  stripe.  The  specimens  on  which  this  form  is  based 
were  regarded  as  true  T.  tana  tana  in  1903.^ 

Specimens  examined. — ^Two,  both  from  Pulo  Tuangku. 

TAIf A  LIN OA,  new  tptdM. 

Type-locality. — ^Linga  Island,  between  Sumatra  and  Malay  Pen- 
insula. 

Type-specim£n. — ^In  United  States  National  Museum,  Cat.  No 
101597,  skin  and  skull  of  adult  male,  collected  at  2,000  feet  altitude 
on  the  peak  of  Linga  Island,  July  16,  1899,  by  Dr.  W.  L.  Abbott;  in 
good  condition. 

Geographic  disirihition. — Known  only  from  linga  Island.  See  No. 
11  on  map  on  page  143. 

Diagnosis. — ^Almost  identical  in  color  with  Tana  tana  sirTiassenensis, 
the  only  noticeable  difference  being  the  greater  narrowness  and  less 
conspicuousness  of  the  dorsal  stripe,  but  as  the  only  specimen  has  a 
mall  albinistic  spot  at  about  the  middle  of  the  dorsal  stripe,  that 
difference  may  be  more  apparent  than  real.  The  species  is  at  once  dis- 
tmguished  from  other  members  of  the  genus  by  its  small-size,  hind 
foot40nmi.,  condylo-basal  length  of  skull50.5.  In  addition  to  its  small 
size  the  skull  is  further  distinguished  by  its  slender  attenuate  rostrum, 
having  a  rather  abrupt  origin  from  the  rest  of  skull,  and  by  its  smaller 
more  rounded  bullae.     (Plate  11,  fig.  2.) 

Measurements. — ^Type  and  only  known  specimen:  Head  and  body, 
191mm.;  tail,  133;  hind  foot,  40;  condylo-basal  length,  50.5;  zygomatic 
width,  25;  width  of  brain  case,  19.5;  maxillary  tooth  row,  19.5. 

Remarks. — Owing  to  the  absence  of  specimens  of  the  genus  Tana 
from  Sumatra  until  within  the  last  year,  this  specimen  from  Linga 

1  See  Milter,  Proo.  U.  S.  Nat.  Mus.,  toI.  26,  p.  472,  FebniMy  3, 1008. 
80459**— Proc.N.M.vol.45— 13 10 
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has  previously  been  identified  ^  with  Tana  tana.    While  it  \b  clearly 
related  to  that  species,  yet  its  small  size  and  narrow  rostrum  serve  to 
distinguish  it  very  clearly.    Additional  material,  however,  may  show 
that  it  grades  in  with  the  smaller  subspecies  of  Tana  tana. 
Specimen  examined. — One,  the  type. 

Measurements  of  Tana  tana  tUara  and  T,  t.  besara. 


Name. 


LooaUty. 


Number. 


Sex. 


Molar  teeth 
worn. 


Ttonautara 


Do.. 
Do.. 


Do.. 

Do.. 
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Do., 
Do. 


Do.. 

Do.. 

Do.. 

Do.. 
Do.. 
Do.. 

Do.. 
Do.. 
Do.. 


Do 

Do 

Do 

Do 

Do 

Do 

T.  tana  he- 
tara. 


Do. 


British  North 

Borneo. 

....do 

British  North 

Borneo,  Kina- 

ba tangan 

River. 
British  North 

Borneo. 

....do 

British  North 

Borneo,  Suan- 

alamba  River. 
Sandakan, 

Northwest  Bor- 
neo. 
Borneo,  Sarawak. 
MountDulit. 

lU)OOfeet,North 

Borneo. 
MountDulit, 

8.000  feet,North 

Borneo. 
MountDulit. 

4.000  feet,Norm 

Borneo. 
MountMulu, 

1.000  feet,North 

Borneo. 
Mount  Penrisen, 

Borneo. 
Base   of  Mount 

Song,  Borneo. 
Bukit  Sebau, 

Sarawak,  Bor- 
neo. 
Borneo,    Mount 

Dullt 
Borneo,  Sarawak. 


.do.. 

.do., 
.do., 
.do., 
.do.. 


do 
do 

Borneo,  Kapuas 
River,  Tyan 
District 
Borneo,  Kapuas 
River.oppoaite 
Pulo  Jambu. 


tlTtlT- 

19225. 
iHH- 


Female 


...do.. 
Male.. 


Moder- 
ately. 


Moder- 
ately. 


mm 
42 


42± 
4fi 


mm  mm 


mm 
22 


mm 
20.5 


P 


21.5 


21 


2-3 
2-3 


34043. 
34044. 


78.4.20.2. 
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Unworn.. 
Moder- 
ately. 
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56 


2S.5I20.5 
25    121 


20.5... 
21 


09.12.9.4.... 
90.12.0.5  «.. 
02.2.7.4 


Female 
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...do... 


.do. 
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....do.... 
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.do... 
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00.6w25.2.. 
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A|i,  Gen- 
eva. 

Berlin, 
4453.* 

Berlin, 
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Genoa* 

do".... 

do».... 

Genoa  5a.. 

do  5c.. 

Genoa  6a.. 
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.do.. 


Male.... 
Female. 


None*. 
None*. 


51 


50 


26.5 


20.5 


22.5 


23.5 
28 


21 
56.6128     20 


21 
20.5 
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Female. 
Male..., 
Female. 
Male... 
...do... 


(•) 


Adult... 
None  *. . 
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230± 
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240 

205d: 
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21 

21 

21 
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20 

22 


21 
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21 
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47 

51 
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20.5 
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50 


53 


20 
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21 


1  Miller,  Proc.  Wash.  Acad.  8ci.,  vol.  2,  p.  229,  August  20, 1900. 
Miller.  Proc.  U.  8.  Nat.  Mus.,  vol.  31,  p.  271,  September  11, 1906. 
Lvon,  Proc.  U.  8.  Nat.  Mas.,  vol.  36,  p.  400,  June  1, 1900. 

•  Sun  only,  no  skuU. 

*  Skull  only,  no  skin. 

♦  Type. 


*  m*  lust  appearing. 

*  m>  last  tooth  in  place. 

'  pm\  half  way  through  alveom 

*  Preserved  in  alooboi 
*8kuUin8kin. 
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TANA  CBRVICALIS  (Miller). 

(Synonymy,  type-epecimens,  etc.,  under  the  subepecies.) 

Oeographie  distrihiUion, — ^The  Batu  Islands  oflf  the  west  coast  of 
Sumatra.    See  Nos.  9  and  10  on  map  on  page  143. 

Diagnosis. — The  two  members  of  this  species  differing  considerably 
from  each  other  are  distinguished  from  Tcma  tana  by  their  bright 
ruddy  style  of  coloration  accompanied  with  a  large  and  well  defined 
briUiant  black  area  on  the  lower  back;  mammse,  2-2  » 4. 

Odor. — Sides  of  body,  tail,  outer  side  of  legs  dark,  rich  ferruginous, 
washed  or  lined  with  black  about  base  of  tail,  middle  of  sides  and 
thighs,  the  black  becoming  conspicuous  on  the  lower  back  where  it 
may  form  a  well  defined  black  patch  of  moderate  area  or  spread  over 
almost  the  entire  posterior  portion  of  body  in  a  brilliant  black  pattern, 
underparts  of  body  including  inner  side  of  legs  bright  cinnamon  rufous; 
underside  of  tail  rich  ferruginous,  darkening  to  burnt  sienna  along 
the  edges;  light  area  on  either  side  of  the  dorsal  stripe  varying  from 
a  grizzled  mixture  of  blackish  and  cream-buff  to  a  mixture  of  blackish 
and  tawny  ochraceous;  shoulder  stripe  cream  buff  to  ochraceous. 

SkuU  and  teeth. — ^There  are  no  characters  by  which  the  skull  and 
teeth  of  Tana  cervicalis  may  be  distinguished  from  those  of  related 
species,  nor  the  different  forms  from  each  other. 

Meastirements. — Head  and  body,  205-216  nmi.;  tail,  155-165;  hind 
foot,  43-47;  condylo-basal  length,  53-54;  zygomatic  width,.  25-26; 
width  of  brain  case,  19.5-20;  maxillary  tooth  row,  20-21.5. 

Svispecies. — ^Two  subspecies  of  Tana  cervicalis  may  be  recognized: 
T,  cervicdlis  cervicalis,  Tana  Bala;  T.  cervicalis  masse,  Tana  Masa, 
Batu  Islands. 

Remarks. — Tana  cervicalis  is  not  distantly  removed  from  T,  tana, 
but  is  immediately  distinguishable  by  the  large,  conspicuous  brilliant 
black  area  of  the  lower  back.  This  character,  however,  is  only  one 
of  degree,  for  in  T.  ta/na  many  examples  are  seen  where  a  darkened 
OT  even  black  area  exists  on  the  lower  back,  but  it  is  never  so  intense 
in  color,  or  so  large,  extending  so  fer  on  the  sides,  or  so  far  anteriorly. 

TANA  CERM^CALIS  CERVICAUS  (Mmer). 

1903.  Thipaia  cervicaUa  Miller,  Smiths.  Misc..  Coll.,  vol.  46,  p.  59,  November  6, 
1903. 

Type4ocality. — ^Tana  Bala,  Batu  Islands,  oflf  west  coast  of  Sumatra. 

Type-specimen. — In  United  States  National  Museum,  Cat.  No, 
121754,  skin  and  skull  of  adult  male  collected  on  Tana  Bala,  Batu 
Islands,  February  14,  1903,  by  Dr.  W.  L.  Abbott;  original  number, 
2294;  in  good  condition. 
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Geographic  distribution. — Tana  Bala  Island.  See  No.  9  on  map  on" 
page  143. 

Diagnosis. — Distinguished  by  the  great  extent  and  intensity  of 
the  black  area  of  the  lower  back,  extending  forward  to  meet  in  strik- 
ing contrast  the  Ught  area  beside  the  dorsal  stripe,  and  also  well 
down  on  the  sides  of  body  and  on  base  of  tail;  light  areas  beside  the 
dorsal  stripe  very  light  and  conspicuous,  a  mixture  of  buflf  and  black, 
the  former  in  excess;  shoulder  stripe  cream  buff.     (Plate  11,  fig.  7). 

Measurements. — Type:  Head  and  body,  210  nmi.;  tail,  166;  hind 
foot,  47;  condylo-basal  length,  54.5;  zygomatic  width,  25;  width  of 
braincase,  20;  maxillary  tooth  row,  21.5.  For  measurements  of  a 
second  specimen  see  table,  page  149. 

Remarks. — Tana  cervicalis  cervicalis  is  a  very  well  marked  form, 
and  conspicuous  animal.  The  rich  ferruginous  tones  of  the  sides  and 
tail,  the  briUiant  black  of  the  lower  back,  and  the  light  areas  of  the 
neck  and  bordering  the  dorsal  stripe,  make  T.  cervicalis  cervicalis  the 
handsomest  animal  in  the  family  Tupaiidse. 

Specimens  examined. — Two,  both  from  Tana  Bala. 

TANA  CSRVICALIS  MASA,  new  totMpedM, 

Type-localUy. — ^Tana  Masa,  Batu  Islands,  west  of  Simiatra. 

Type^spedmen. — ^In  United  States  National  Museum^  Cat.  No. 
121835,  skin  and  skull  of  adult  female,  collected  on  Tana  Masa,  Batu 
Islands,' February  18,  1903,  by  Dr.  W.  L.  Abbott;  original  number, 
2302;  in  good  condition. 

Geographic  distribution. — ^Tana  Masa  Island.  See  No.  10  on  map 
on  page  143. 

Diagnosis. — ^A  member  of  the  species  Tana  cervicalis,  character- 
ized by  having  the  Ught  areas  on  either  side  of  the  dorsal  stripe 
tawny  ochraceous  slightly  mixed  with  blackish,  the  black  area  of  the 
back  not  quite  so  well  developed,  nor  extending  so  far  forward,  and 
the  reddish  colors  of  maximum  intensity,  head  relatively  dark. 

Remarks. — ^This  race  appears  to  be  a  well-defined  one  and  qiiite 
different  in  appearance  from  Tcma  cervicalis  cervicalis  on  the  nearby 
island  of  Tana  Bala  so  far  as  the  anterior  portions  of  the  body  are 
concerned,  but  the  posterior  halves  of  the  two  animals  are  essentially 
alike  except  that  71  c.  masx  has  the  darker  coloration  of  the  two. 
Anteriorly  T.  c.  masx  more  closely  resembles  the  form  from  the 
Banjak  Islands.  This  form  was  identified  by  me  in  1908  as  identical 
with  the  Tana  Bala  form.^ 

Spedmens  examined. — Two,  both  from  Tana  Masa. 

1  Aim.  Mag.  Nat  Hist,  aer.  8,  toL  1,  p.  138,  February,  1908. 
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Meiuuremenls  of  insular  forms  of  the  genus  Tana, 


1  Type.  s  m  s  just  throagh  alveolus.  « m  *  Just  appearing. 

TANA  CHRTSURA  (OOnther). 

1876.  Tupaia  tana  var.  chrysura  Gt^NXHER,  Proc.  Zool.  Soc.  London,  1876,  p.  427,' 
pi.  36,  entire  animal  in  colors,  fairly  good. 

Type4oc(ility, — Mainland  of  Borneo,  opposite  the  island  of  Labuan. 

Type-Specimen. — ^In  British  Museum,  Reg.  No.  76.5.2.19,  collected 
by  Mr.  Hugh  Low  on  Borneo,  opposite  the  island  of  Labuan;  in 
good  condition  except  that  occipital  region  of  skull  has  been  cut 
away. 

Oeographic  distribution, — ^KJnown  only  from  the  region  of  the 
type-locality.    See  No.  1  on  map  on  page  143. 

Diagnosis. — Color  pattern  generally  similar  to  that  of  Tana  tana, 
but  tail  instead  of  being  concolor  with  body  is  imiformly  buflfy,  and 
very  different  in  color  from  rest  of  animal.    Mammee  unknown. 

Odor. — Much  like  the  color  of  Tana  tana,  but  the  gray  of  the  head, 
neck,  shoulders,  and  area  bordering  the  dorsal  stripe  more  pro- 
nounced and  clear;  general  body  color,  including  outer  side  of  legs, 
less  reddish  than  in  T.  tana,  of  a  color  between  mars  and  mummy 
brown,  inclining  to  blackish  on  the  lower  back;  underparts,  including 
inner  side  of  legs,  dull  orange  rufous;  entire  tail,  above  and  below, 
buflf,  tinged  with  clay  color  in  places;  shoulder  stripe,  whitish. 
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ShuU  and  teeth. — ^They  do  not  diflfer  materially  from  those  of 
Tana  tana;  the  rostrum  is,  perhaps,  a  little  wider  in  T.  chrysura 
than  in  species  commonly  seen  on  Borneo. 

Mea^surements. — Type :  Head  and  body  (from  dried  skin) ,  240  ±  mm ; 
tail  (from  dried  skin),  160±;  hind  foot,  52;  zygomatic  width,  29; 
width  of  brain  case,  21.5;  maxillary  tooth  row,  22.  For  individual 
measurements  see  table,  page  151. 

Remarks. — Tana  chrysura  is  a  well-marked  form.  Its  buff-colored 
tail  serves  at  once  to  distinguish  it  from  other  members  of  the  genus. 
In  addition  to  the  difference  in  color  of  the  tail,  it  also  differs  in  its 
general  color  from  T.  tana,.  This  to  my  mind  shows  it  to  be  no 
mere  color  phase  of  T.  tana,  but  a  perfectly  distinct  species.  This 
view  is  further  advanced  by  the  fact  that  Tana  chrysura  has  not  yet 
been  secured  in  Borneo  other  than  in  the  vicinity  of  the  type-locality, 
and  that  no  specimens  of  T.  tana  have  been  taken  at  the  type- 
locality  of  T.  chrysura.  Its  analogy  with  Tupaia  demissa,  page  58, 
is  interesting. 

Specimen  examined. — Seven,  all  from  the  vicinity  of  the  type- 
locality. 

TANA  PATFANA.  new  i 


Type4ocaiity. — Paitan  River,  northeastern  Borneo, 

Type-spedmen. — In  British  Museum,  Reg.  No.  93.4.1.1,  skin  and 
skull  of  adult,  collected  along  the  Paitan  River,  northeastern  Borneo, 
July,  1892,  by  A.  Everett;  in  good  condition,  but  skull  somewhat 
damaged  posteriorly. 

Geographic  distribution. — ^Known  only  with  certainty  from  the  tyi)e- 
locality,  but  represented  on  Banguey  Island  by  the  same  or  a  closely 
allied  form.    See  No.  2  on  map  on  page  143. 

Diagnosis. — Differs  conspicuously  from  Tarui  tana  in  the  greater 
development  of  yellowish  gray  light  areas  on  either  side  of  the  dorsal 
line  so  as  to  embrace  the  area  of  the  shoulder  stripe,  instead  of  having 
it  embraced  by  the  reddish  brown  color  of  the  sides.  Mammfid  un- 
known. 

Color. — ^Much  brighter  and '  'redder  "  than  is  Tana  tana  on  the  sides, 
legs,  and  lower  back;  the  lower  back  without  any  evident  black  patch 
and  nearly  as  clear  ferruginous  as  are  the  sides;  the  light  areas  on 
anterior  half  of  back  more  extensive  and  lighter  than  in  any  other 
form,  with  the  general  effect  of  a  yellowish  gray  instead  of  the  rather 
clear  gray  seen  in  Tana  tana  utara^  the  light  shoulder  stripe  being 
entirely  surrounded  by  this  yellow  gray  area,  and  not  bordered  above 
and  below  by  a  forward  extension  of  the  ferruginous  color  of  the 
sides,  underparts  not  essentially  different  from  those  of  Tana  tana. 

SJcuU  and  teeth. — ^These  show  no  special  distinguishing  features  and 
are  apparently  indistinguishable  from  those  of  Tana  tana. 
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Measurements. — ^Type:  Head  and  body  (dried  skin),  260  mm.;  tail 
(dried  skin),  160;  hindfoot,  60;  zygomatic  width,  28;  width  of  brain 
case,  21;  maxillary  tooth  row  22. 

Remarks. — Tana  paitana  appears  to  be  a  very  distinct  species, 
nearly  as  much  so  as  71  chrysura,  the  surrounding  of  the  shoulder 
stripe  by  the  grayish  of  the  anteriot  back  being  a  feature  unknown  in 
other  species;  the  distinct  ferruginous  instead  of  blackish  color  of 
the  lower  back  is  also  distinctive.  It  appears  to  be  more  nearly 
related  to  Tana  chrysura  than  to  T.  tana  as  far  as  its  general  colora- 
tion is  concerned,  excepting  of  course  the  tail.  T  chrysura  has  rather 
large  grayish  areas  on  the  anterior  back,  but  they  do  not  embrace  the 
shoulder  stripe.  The  specimen  from  Banguey  Island  is  provisionally 
referred  to  T.  paitana.  The  specimen  is  immature,  and  it  does  not 
i^pear  advisable  to  found  a  new  name  on  its  smaller  size  and  more 
blackish  lower  back. 

Specimens  examined. — Two,  the  type,  and  one  from  Banguey 
Island,  off  northeastern  Borneo. 

Measurements  of  Tana  chrysura  aruf  paitana. 


Name. 


LooaUty. 


Number. 


Sex. 


Molar  teeth 
worn. 


rdkrynim 
Do.... 


Do. 
Do. 
Do. 


BomeD,  Liimbidan  > . 
Borneo,  opposite  Lar- 

baan. 
Borneo,  Lumbidan  > . 
do 


Do.. 
T.ptUana. 


Borneo,  opposite  La- 

buan. 
Borneo,  Lumbidan  > . 

do. 

Borneo,  Pattan  River 
Banguey  Island,  Bor^ 

neo. 


68023S 

76.fi.2.1»». 


93.4.1.2.. 
M.7.2.6.. 
76.5.2.20. 


Male 


Moderately. 
do..... 


Much.... 
None*.... 
do.».. 


240± 

2S6± 
220db 


160± 

166± 
100± 


M.7.2.M*.. 
Paris,  2229, 
93.4.1.1 «... 
94.7.2.8.... 


Male 
Male 


Slightly.... 
Moderately. 
None ' 


230 

260:1: 

2eo± 

230± 


186 
1G0± 
160± 
140± 


60± 
62 

49 
48 
47 

52 
5l± 
50 
45 


20.520.5 
21.522 


50 


20 
18.5 
23.520.5 


20.521.5 


>  Lumbidan  directly  opposite  Labaan.    See  Everett,  Joum.  Straits  Branch  Royal  Asiat.  Soc.,  vol.  20, 
1889,  p.  03. 
"Has  two  small  snpemnmerary  pma  on  left  side. 

4  iJSSit  tooth  in  place. 

*»*  last  in  place. 

•  PreaervedTin  alcohol. 

'  Deciduoos  incisors  still  in  place. 


Digitized  by  VjOOQIC 


152  PROCEEDING^  OF  THE  NATIONAL  MUSEUM.  tol.48. 

TAITA  DORSAUS  (Schleftl). 

1867.  Tupaja  dorsalis  Schlegel,  Handl.  Beoef .  Dierk.,  p.  59,  pi.  3,  fig.  81,  two- 
fifths  nat.  size,  in  black  and  white,  1857. 
1890.  Tyjxda  dor$alxSf  Jentink,  Notes  Leyden  Museum,  vol.  12,  p.  228, 1890. 

Type4ocality. — ^Lower  Kapuas  River,  western  Borneo.* 

Type^pedmens, — Cotypes  in  Leyden  Museum,'  mounted  skins "6" 
and  "gr,"  under  Tupaja  tana  of  Jentink's  Catalogues,  of  which  they 
are  there  considered  young  examples,  and  skull  "/"  under  T.  tana. 
Skin  "jr*'  was  collected  by  M.  Schwaner  in  Borneo,  along  the  Elapuas 
River.    I  have  not  seen  these  cotypes. 

Geographic  distribution. — ^E^nown  from  western  and  northern 
Borneo,  but  probably  occurring  elsewhere  in  the  island.  See  No.  12 
on  map  on  page  143. 

Diagnosis. — ^A  very  well-marked  species  of  the  genus  Tana  char- 
acterized by  its  small  size,  short  claws,  narrow  dorsal  stripe  extending 
from  nape  almost  to  base  of  tail.    Mamm»  2-2  »  4. 

Color. — ^Upper  parts  and  sides  of  anterior  parts  of  body,  with  the 
general  effect  of  olive,  produced  by  a  fine  grizzling  of  blackish  and 
buffy,  upper  parts  and  sides  of  posterior  parts  of  body,  with  the 
general  effect  of  burnt  umber,  produced  by  a  fine  grizzling  of  blackish 
and  tawny.  The  line  of  demarcation  between  the  two  colors  is  not 
sharp,  but  they  gradually  blend  one  with  the  other;  the  olive  color  in 
most  specimens  occupies  more  than  the  anterior  half  of  body,  but  in 
some  the  olive  and  burnt  umber  are  about  equally  divided.  Extend- 
ing through  the  middle  of  both  colors  from  the  liape  almost  to  the 
root  of  tail  is  the  narrow  (2-3  mm.)  black  dorsal  line,  slightly  wider 
at  the  middle  than  at  the  ends.  Top  and  sides  of  head,  intermediate 
in  color  between  the  olive  of  the  anterior  parts  of  body  and  the  burnt 
umber  wash  of  the  posterior  parts.  Outer  side  of  hind  legs  similar 
to  adjacent  parts  of  body;  outer  side  of  fore  legs  intermediate  in  color 
between  the  head  and  the  anterior  parts  of  body.  Tail  above  the 
3ame  color  as  the  lower  back,  at  base,  becoming  dark  brownish 
toward  the  end;  imderside  of  tail  similar  to  the  color  above  for  the 
outer  half  of  hairs,  russet  for  the  inner  half  of  hairs ;  imderparts,  includ- 
ing innerside  of  legs,  dull  buffy  to  ochraceous  buff,  clearest  in  the 
region  of  the  throat,  elsewhere  obscured  by  the  slaty  bases  of  the 
hairs  showing  through;  shoulder  stripe  fairly  conspicuous,  cream 
buff  or  buff.     (Plate  6,  fig.  2.) 

SJcuU  and  teeth. — ^The  skull  of  Tana  dorsalis  is  mainly  distinguished 
by  its  smaller  size,  but  the  rostnmi  is  relatively  less  slender  and 
attenuate.  The  difference  in  size  between  Tana  dorsalis  and  the 
smallest  member  of  the  tana  group,   T.  lingx,  is  not  greater  than 

1  See  Jentink,  Notes  Leyden  Museum,  vol.  13, 1890,  p.  228,  and  also  Cat.  Syst.  Mamm.  Mus.  Hist.  Nat 
Pays-Bas,  toI.  12, 1888,  p.  116. 

s  See  Jentink,  Notes  Leyden  Museum,  vol.  12, 1890,  p.  228,  and  also  Cat.  Ost.  Mamm.  Mus.  Hist.  Nat. 
Pays-Bas,  vol.  0, 1887,  p.  240. 
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between  the  largest,  T.  tana  besara,  and  the  smallest  members  of  the 
tana  group.  The  first  and  second  upper  molars  of  T,  dorsalis  are 
more  quadrate  in  outline  than  they  are  in  the  tana  group  and  have 
relatively  better  developed  hypocones;  the  last  upper  molar  is  rela- 
tively larger  and  with  a  better  developed  metacone,  and  the  hypocone 
of  pm'  is  better  developed,  resembling  that  of  prn*  on  a  small  scale. 
(Plate  11,  fig.  1.) 

Measurements, — ^Usual  measiu*ements  of  adults:  Head  and  body, 
175-200  mm.;  tail,  140-150;  hindfoot,  42-45;  condylo-basal  length, 
46-46.5;  zygomatic  width,  22-24;  width  of  brain  case,  18-19;  maxil- 
lary toothrow,  17-18.    See  table  below. 

Remarks. — Tana  dorsalis  is  one  of  the  best  marked  forms  in  the 
subfamily  TupaiinsB,  and  needs  no  comparison  with  any  other  species. 
It  is  so  different  from  the  members  of  the  tana  group  in  the  genus 
Taria  that  it  might  almost  be  made  the  type  of  a  distinct  subgenus, 
mainly  on  the  basis  of  the  small  size  of  the  claws,  as  well  as  upon  the 
tooth  differences,  but  the  latter  are  relatively  slight.  Nothing 
appears  to  be  published  regarding  its  habits,  but  judged  by  the  struc- 
ture of  its  feet,  it  probably  leads  a  rather  different  life  than  does  the 
tcma  group. 

Its  association  with  the  longnsnouted  treeshrews  was  pointed  out 
byJentinkin  1890.^ 

Specimens  examined. — Fifteen,  from  various  localities  in  western 
and  northern  Borneo. 


MeasureTnents  of  Tana  dorsalis. 


Locality. 


Number. 


Sex. 


Molar 
teeth  worn. 


i 


Suawak,  Baram 

Smwakl  Mount  Dolit 

Eapoas  RiTer.  Pulo  Saparo. 
IroauL  oppoate  Labuan. . . 
Uoont  Penrisen,  Sarawak.. . 
Do. 


iDulit,  1,000  feet 

B«am,Ap(di 

Mount  Bala  Sooe.  4,000feet. 

Uoont  Mula,!^  feet 

MoontlNilit,  8,000  feet 

Banun  River,  Sarawak 

Borem,  Sarawak 

Mount  Kaiukmg,  Sarawak. . 


84606 

142346 

87.7.14.1... 
90.6.25.3... 
90.6.26.4... 

6.3.1.6 

99.13.9.10.. 
92.2.8.2.... 
92.11.8.2... 
94.6.2.4.... 

Genoa 

Berlin 

Paris,  901 . 
Paris,  280. 


Female 
Male... 
Female 
Male... 
Female 


None.... 
do.«. 


Slightly., 
do... 


176 


146 


Male... 
Female. 
...do.... 
...do..... 
Male... 
..do.... 
Female. 


i! 


one*... 
do.». 


186i: 
180± 
190i: 


140± 
14S± 
145db 


Moderately. 

Much 

Slightly.... 


{:i: 


220± 
210d: 
200± 
196d: 


150± 
160± 
166± 
150± 


mm 

4&± 

43 

42 

46 

44 

43 

46 

40 

40 

41 

44 

44 

40 

44 

43 


46 
46± 


22d: 
22.6 
23 

23.6 


mm 

18 

19 

18.6 

18.6 


mm 

18 

18.6 

17 

17.6 


46.6 
45±20.6 


46.6 


19.6... 

18     17.6 
18 
17 

18.618 


46 


24 


19 


3-2 
2^2 


3-2 
3-2 


2-3 


1  Notes  Lejden  Museum,  vol.  12, 1800,  p.  2 

*  dpm*  still  in  place. 

•  Skulls  in  the  skins. 


«<»iand(MS8tfUinplaoe. 
*  m*  halfway  through. 
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Genus  UROGALE  Mearns. 

1905.  Urogale  Mearns,  Proc.  U.  S.  Nat.  Mua.,  vol.  28,  p.  435,  May  13,  1905. 

Type. —  Urogale  cylindrura  Mearns  =  TJ.  everetti  (Thomas). 
Diagnostic  characters, — ^A  large  member  of  the  family  Tupaiidae, 
easily  distinguished  externally  by  its  elongated  snout  and  close- 
haired  rounded  tail,  and  craoially  by  its  long  rostrum,  small  zygo- 
matic fenestra,  and  dentally  by  the  large  size  and  canine-like  appear- 
ance of  i^  and  the  small  rudimentary  condition  of  i,. 

External  characters. —  Urogale,  externally,  is  like  the  genus  Tana 
with  the  exception  that  the  tail  is  not  bushy  or  distichous,  but  rather 

close  haired.  The  tail 
has  the  same  relative 
length  to  the  head  and 
body  that  it  has  in 
Tana,  but  because  of  the 
shorter  hairs  appears 
much  smaller.  The 
naked  area  on  the  nose, 
the  ear,  the  shoulder 
stripe,  and  the  arrange- 
ment of  footpads  show 
no  differences  in  the 
genera  Tana  and  Uro- 
gale, The  claws,  espe- 
cially those  of  the  fore 
feet,  are  particularly 
long  and  sharp  like 
those  of  Tana  tana.  The 
color  pattern  does  not 
show  a  dorsal  stripe. 
The  mammae  are  2-2 — 4. 
(Plate  6,  fig.  3.) 

Cranial  chara/iers. — 
The  skull  of  Urogale  is 
built  on  the  same  general 
plan  as  that  of  Tarui,  but 
differs  in  many  impor- 
tantfeatures.  Theskull 
of  Urogale  on  the  whole  is 
heavier  and  more  angu- 
lar, although  it  is  scarcely  larger  than  that  of  Tana;  the  rostrum  is  rela- 
tively heavier,  has  a  more  abrupt  origin  from  the  skull,  and  is  enlarged 
just  back  of  the  extremity  to  accommodate  the  canine-like  incisors; 
the  temporal  ridges  are  more  prominent,  but  shorter,  so  that  they 


Flo.  la.— Ubooale  EVEBETTi;  TYPE    X  1;  Rko.  No.  79.5.3.U, 
BunsH  MusEini,  Zauboanga,  MmDANAO,   Philippine   Is- 

IAKD0. 
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meet  at  a  more  ao  tenor  point,  forming  a  sagittal  creet  or  ridge  quite 
as  long  as  each  temporal  ridge.  In  Tana  the  sagittal  ridge  is  much 
lower  and  only  about  a  third  or  a  fourth  the  length  of  the  less  con- 
spicuous temporal  ridges.  The  siuf ace  for  the  attachment  of  the 
temporal  muscles  is  thus  much  greater  in  Urogale  than  in  Tana  or 
Tupaia.  The  coronoid  process  of  the  mandible  is  correspondingly- 
increased  in  size.  In  Urogale  the  lambdoid  region  of  the  skull  pro- 
jects further  posteriorly  than  in  Tana  or  Tupaia,  and  when  viewed 
from  behind,  the  two  ridges  make  a  more  acute  angle  than  they  do 
in  the  the  other  genera.  The  fenestra  in  the  zygoma  of  Urogale  is 
reduced  to  an  almost  invisible  slit.  A  rather  conspicuous  grooved 
surface  is  foimd  on  the  underside  of  the  maxillary  zygomatic  root. 
In  Tana  this  surface  is  much  smaller  and 

less  conspicuous.    The  zygomata  are  more         ^  A 

spreading  in  Urogale   than   in    Tana  or         V^  HI 

Tupaia.  The  bony  palate  is  more  ossified 
in  Urogale  and  without  the  vacuities  more 
often  seen  than  not  in  Tana  and  Tupaia; 
the  interpterygoid  space  is  slightly  nar- 
rower; the  external  plate  larger  and  plate- 
like instead  of  forming  a  short  wide  hook, 
88  in  Tana.  The  greatest  width  of  the 
brain  case  is  about  the  same  in  Urogale 
and  the  large  species  group  of  Tana,  but 
it  rapidly  narrows  anteriorly,  so  that  the 
poetorbital  constriction  is  distinctly  less 
than  the  preorbital;  in  Tana  the  reverse 
condition  holds.  The  orbit  is  relatively 
and  absolutely  slightly  smaller  in  Urogale 
than  in  Tama.    When  the  skulls  of  the  two 


$ 


MUSBXTM,  ZAMBOANQA,  MINDANAO, 

Phiuppinb  Islands. 


genera  are  looked  at  from  above,  tie  pos-  ^^o^f^I.'^r'SSr.;^^™;'?^: 
tenor  bar  of  the  orbit  divides  the  space  x  2;  req.  no.  79.5.3.11,  beitish 
between  the  zygoma  and  the  rest  of  the 
skull  into  two  approximately  equal  parts, 
one  anterior  and  one  posterior,  in  Urogale;  in  Tana  the  anterior 
portion  is  distinctly  the  larger  of  the  two.  The  mandible  of  Urogale 
is  distinctly  heavier  and  more  massive  than  that  of  Tana  or  Tupaia 
and  the  ascending  ramus  larger  and  more  upright,  especially  seen  in 
the  coronoid  and  angular  processes;  the  condyle  is  also  somewhat 
larger.    See  figure  12,  page  154.     (Plate  11,  fig.  6.) 

Dental  characters. —  Urogale  differs  more  in  respect  to  its  teeth  from 
the  other  members  of  the  subfamily  Tupaiinae  ^an  in  respect  to  its 
skull.  The  second  pair  of  upper  incisors  are  enormously  developed 
and  are  rather  canine-like  in  form,  but  strdghter  than  the  ordinary 
canine  tooth,  so  that  instead  of  having  a  backward  curving  fang  the  axis 
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of  this  large  tooth  is  so  placed  that  the  straight  fang  is  directed 
downward  and  backward.  The  canine  tooth  itself  is  slightly  better 
developed  than  it  is  in  Tana  or  Tupaia,  but  owing  to  the  great  size 
of  the  incisor  just  in  front  it  is  scarcely  noticed.  In  the  mandible 
the  first  two  incisors  are  essentially  as  they  are  in  Tana  or  Tupaia^ 
but  the  third  lower  incisor  is  very  small,  functionlees,  and  sometimcB 
deciduous.  The  lower  canine  is  well  developed,  to  match  with  the 
canine-like  second  upper  incisor.  While  the  lower  canine  and  the 
second  upper  incisor  undoubtedly  perform  the  functions  of  upper 
and  lower  canines,  yet  it  is  interesting  to  notice  that  the  positions  of 
the  two  teeth  are  reversed,  the  lower  canine  being  placed  posterior 
to  the  tooth  that  functions  as  the  upper  canine,  whereas  in  the  case 
of  true  canines  the  lower  tooth  cuts  in  front  of  the  upper  tooth. 

The  upper  and  lower  series  of  premolars  in  UrogaXe  are  essentially 
as  they  are  in  Tupaia  or  Tana,  but  both  of  the  last  premolars  are 
relatively  better  developed  in  UrogaXe  and  apparently  of  better  service 
to  the  animal.  This  is  particularly  well  shown  in  the  protocone  of 
pm^y  which  is  quite  large  and  has  nearly  the  same  relative  degree  of 
development  as  is  found  in  that  tooth  in  Anathana.  The  lower  molar 
series  of  TJrogaU  and  Tupaia  are  indistinguishable.  The  upper  series 
are  nearly  alike  in  the  two  genera,  but  the  hypocones  of  m*  and  w? 
are  much  better  developed  in  Urogale  than  they  are  in  Tupaia  or 
Tana,  being  nearly  as  large  as  in  Anathana,     (See  figure  13,  page  165.) 

Geographic  distribution. — So  far  as  known  Urogale  occurs  on  only 
one  island,  Mindanao,  of  the  Philippines.    See  E  on  map  on  page  143. 

Number  of  forms. — Urogale  contains  but  a  single  species,  U. 
everetti. 

Remarks. — Urogale,  while  clearly  belonging  to  the  subfamily  with 
Tupaia,  Tana,  Anathana,  and  Dendrogale,  is  more  different  from  them 
than  any  of  them  differs  among  themselves.  With  which  one  it  has 
the  closest  affinity  it  is  hardly  possible  to  say.  In  most  respects  it  has 
many  points  of  real  resemblance  to  the  genus  Tana  and  in  some  ways 
may  be  looked  upon  as  the  Tana  type  carried  to  an  extreme.  My 
own  view  is  that  both  have  been  derived  from  some  common  ancestor 
different  from  Tupaia,  and  that  owing  to  its  isolation  and  smallness 
of  the  land  area  on  which  it  is  found,  Urogale  went  farther  than  did 
Tana.  The  habits  and  food  of  Urogale  probably  differ  considerably 
from  those  of  the  rest  of  the  subfainily.  From  the  development  of 
its  teeth,  elongated  rostrum,  generally  heavy  build,  one  would  sup- 
pose it  to  be  a  more  predatory  and  carnivorous  animal  than  any  other 
member  of  the  subfamily. 

The  two  specimens  collected  by  Dr.  E.  A.  Meams  on  Mount  Apo 
were  snared  in  trees  by  natives,  and  the  one  from  Mount  Malindang 
was  shot  on  a  tree  stump.  It  had  been  observed  several  days  before, 
and  in  its  actions  resembled  a  chipmunk. 
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UROGALB  BVBRBTTI  (Tbomai). 

1892.  Tupaia  everetti  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  9,  p.  250,  March, 
1892. 

1906.  Urogale  cylindrura  Msarns,  Ptoc.  U.  S.  Nat.  Mub.,  vol.  28,  p.  435,  May  13, 
1905.  (Type-specimen,  in  United  Stat^  National  Museum,  Cat.  No.  125287, 
collected  by  Doctor  E.  A.  Meams  at  4,000  feet  on  Mount  Apo,  Mindanao, 
July  12,  1904;  original  nimiber,  5727;  skin  and  skull  in  good  condition.) 

Typerlocality. — ^Zamboanga,  Mindanao,  Philippine  Islands. 

Type-specimen. — In  British  Museum,  Reg.  No.  79.5.3.11,  adult 
male,  collected  at  Zamboanga,  Mindanao,  PhilippiQe  Islands.  The 
original  entry  in  the  Register  says  "in  spirit,"  but  the  specimen  has 
for  some  time  been  made  into  a  modern  study  skin  in  good  condition. 
Aside  from  some  cracks  about  braincase,  the  skuU  is  in  good  condition. 
With  the  principal  exception  of  the  pelvis,  most  of  the  skeleton 
exists. 

Oeographic  distribution. — ^Mindanao,  Philippine  Islands.  Speci- 
mens from  Moimt  Apo,  Zamboanga,  and  Mount  Malindang.  See  E, 
on  map  on  page  143. 

Diagnosis. — ^As  for  the  genus  above. 

Color. — General  effect  of  upper  parts  of  head,  neck,  body,  and  tail 
and  outer  side  of  legs  a  color  between  mummy  and  seal  brown,  pro- 
duced by  a  fine  grizzling  of  blackish  and  tawny,  the  blackish  brown 
in  excess,  about  nose  and  sides  of  head,  the  tawny  color  replaced  by 
raw  sieima  and  more  of  it;  feet  similar  to  legs  but  darker,  and  with 
almost  none  of  the  lighter  color;  underparts,  including  inner  side 
of  1^,  varying  from  ochraceous  to  ochraceous  rufous  brightest  in 
region  of  the  chest,  the  slaty  bases  of  the  hairs  showing  through 
in  places  to  a  considerable  extent;  imderside  of  tail  similar  to  upper- 
side,  but  the  light  and  dark  color  elements  about  equally  mixed; 
shoidder  stripe  rather  poorly  defined,  ochraceous.  The  type-speci- 
men is  dull  and  rusty  in  comparison  with  the  modem  skins,  the 
difference  probably  being  due  to  its  original  preservation  in  alcohol; 
its  underparts  are  dull  brown  and  tail  quite  rusty. 

SJcvM  and  teeth. — Skull  large  and  angular,  with  relatively  heavy 
rostrum  rising  abruptly  from  rest  of  skull,  enlarged  just  back  of 
extremity  to  accommodate  roots  of  the  large  second  pair  of  incisors; 
temporal  ridges  short  but  prominent,  sagittal  crest  rather  long  and 
high;  fenestra  in  zygoma  reduced  to  a  minute  slit;  bony  palate  well 
ossified,  usually  without  vacuities;  postorbital  constriction  less  than 
preorbital  constriction.  Second  pair  of  upper  incisors  enormously 
developed,  functioning  as  canines,  third  lower  incisors,  small,  func- 
tionless  and  sometimes  deciduous;  last  upper  and  lower  premolars 
wdl  developed,  especially  protocones  on  upper  tooth;  lower  canine 
conspicuously  developed.  (See  fig.  12,  p.  154;  fig.  13,  p.  155;  also 
plate  11,  fig.  6.) 

Measurements. — ^Type  of  Z7.  everetti  and  of  U.  cylindrura:  Head  and 
body,  236  mm.  (dried  skin),  182;  tail,  170  (dried  skin),  163;  hind- 
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foot,  51,  50;  condylobasal  length,  58,  58.5;  zygomatic  width,  29, 
29;  width  of  braincase,  21,  20.5;  maxillary  toothrow,  22,  21.    For 
individual  measurements  see  table  below. 
Remarks, — ^There  can  be  b\it  little  doubt  that  Urogale  q/lindrura 
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Genus  PTILOCERCUS  Gray. 

1848.  PiUocerctu  Gray,  Proc.  Zool.  Soc.  London,  1848,  p.  23. 

1864.  Ptilocenu,  Bbbhm,   111.   Thierl.,  vol.  1,  pp.  663-665.    A  miaBpelling  of 

PtUocercus, 
1876.  Ptilocerus,  Wallace,  Geographical  Distribution  of  Animals,  vol.  1,  p.  337. 

A  misBpdling  of  PtUocercus. 

Type. — PtUocercus  lowii  Gray/  the  only  species  included  in  the 
genus. 

Diagnosis. — An  aberrant  member  of  the  family  Tupaiid®,  form- 
ing the  subfamily  Ptilocercin^B,  distinguished  externally  by  its  large 
thin  ears,  naked  tail  basally,  distichously  tufted  distaQy,  cranially 
by  absence  of  supraorbital  foramen,  and  approximately  parallel 
temporal  ridges;  dentally  by  the  relatively  larger  size  of  the  first 
upper  incisors  over  the  second  pair,  double-rooted  upper  canine, 
without  conspicuous  diastema  between  second  upper  incisor  and 
upper  canine,  and  absence  of  mesostyles  on  upper  molars. 
,  External  cJiaracters. — PtUocercus  differs  very  strikingly  from  any 
other  members  of  the  family  Tupaiidsd  in  the  form  of  its  tail,  which  is 
naked  and  scaly  for  about  its  proximal  half  or  a  little  more,  and  dis- 
tichously tufted  for  a  trifle  less  than  the  distal  half.  The  extreme 
basal  eighth  of  the  tail  is  covered  with  soft  furry  hair  like  the  adja- 
cent parts  of  the  body.  Each  scale  of  the  naked  portion  of  the  tail 
is  subtended  by  three  short  hairs  about  equal  to  a  scale  and  a  quarter 
or  a  scale  and  a  half  in  length.  The  hands  and  feet  of  PtUocercus  are 
relatively  larger  than  in  the  other  genera  of  the  family,  and  the  foot- 
pads relatively  larger,  with  an  appearance  of  greater  softness.  The 
fifth  finger  is  as  large  as  the  second,  and  relatively  much  lai^r  than 
it  is  in  Tupaia.  The  four  interdigital  pads  are  larger  and  more 
rounded;  the  thenar  and  hypothenar  are  relatively  larger  and  sit- 
uated at  about  the  same  anteroposterior  level;  posteriorly  the  two 
pads  are  connected  by*a  slight  bridge.  Of  the  toes,  the  third,  fourth, 
and  fifth  are  equal  and  the  second  nearly  as  large.  The  first  toe  is 
well  developed  but  much  shorter  than  the  others.  Of  the  pads  of 
hind  foot,  the  interdigitals  are  large  and  rounded;  the  small  pad 
accessory  to  the  foiuiih  interdigital  is  wanting.  Corresponding  to 
the  relatively  shorter  foot  the  proximal  external  pad  is  relatively 
shorter  than  in  Tupaia,  and  the  proximal  internal  is  much  shorter 
and  wider  and  perfectly  distinct  from  the  first  interdigital  pad. 
MammsB,  2-2  «  4. 

The  ear  of  PtUocercus  is  large,  thin,  and  membranaceous  in  con- 
trast to  the  small  thick  ear  of  Tupaia,  with  a  fairly  well  developed 
tragus  and  a  ridgelike  antitragus.  Viewed  by  the  unaided  eye, 
both  inside  and  outside  of  the  ear  is  essentially  naked,  but  under  a 
glass  a  few  scattered  hairs  are  found  interiorly,  and  slightly  more 

»  Proo.  Zool.  Soc  London,  1848,  p.  23. 
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on  the  outer  surface,  gradually  increasing  in  quantity  toward  the 
base,  where  the  ear  is  as  well  furred  as  the  body. 

No  shoulder  stripe  is  present  on  PtUocercus,  but  distinct  markings 
are  found  on  sides  of  head,  consisting  of  a  distinct  black  patch, 
almost  a  stripe,  extending  from  near  the  tip  of  the  nose,  posteriorly 
through  the  eye  a  little  more  than  half  way  to  base  of  ear.  This 
black  patch  is  bordered  above  and  below  not  by  distinct  light  stripes, 
but  by  the  rather  light  color  of  top  of  head  and  the  distinctly  light 

color  of  the  underparts. 
At  the  beginning  of  the 
black  face  stripe  arise 
^  well  developed  vibrissaa 

lacking  in  the  TupaiinaB. 
(Plate  7.) 

Cranial  characters. — 
Some  of  the  most  funda- 
mental differences  be- 
tween PtUocercus  and, 
the  other  Tupaiidae  are 
found  in  the  region  of 
the  orbit,  certain  struct 
tures  in  one  having  no 
direct  counterpart  in  the 
other.  Tupaia  has  a 
distinct  supraorbital 
foramen,  which  is  con- 
tinued backward  as  a 
well-marked  groove  cm 
the  underside  of  the  up- 
per rim  of  the  orbit. 
There  is  no  counterpart 
of-  this  foramen  orgroove 
ixxPtUocercus.  The  infra- 
orbital is  a  long  canal  in 
Tupaia,  the  proximal 
end  in  the  orbit  ai)d  the 
distal  end  of  the  canal 
over  the  penultinate  upper  premolar;  in  PtUocercus  the  canal  is  much 
shoxter  and  is  situated  over  the  middle  of  the  last  upper  premolar. 
In  the  most  anterior  corner  of  the  orbit  is  the  posterior  opening  of 
another  foramen  leading  into  the  nasal  fossa.  In  Tupaia  this  open- 
ing is  situated  in  a  distinct  notch,  2  mm.  or  so  in  size,  and  the  upper 
end  of  this  notch  forms  a  distinct  blunt  spine.  This  notch  and  spine 
are  entirely  lacking  in  PtUocercus.  The  position  of  the  orbits  in 
PtUocercus  is  quite  different  from  that  in  the  Tupaiinae.  They  are 
relatively  larger,  and  placed  relatively  farther  forward;  the  posterior 


Fto.  14.— Phlocescus  Lown  oontxnsmtis,  x  H;  Cat.  No.  112611, 
U.S.N.K.,  Sehbbono  Riyeb,  Johose,  Malay  Peninsula. 
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edge  of  the  orbit  is  placed  only  a  trifle  behind  the  level  of  the  union 
of  olfactory  bulb  with  the  cerebrum,  whereas  in  Tupaiin»  the  pos- 
terior edge  of  the  orbit  is  placed  very  much  behind  the  level  of  the 
point  of  union  of  olfactory  bulb  and  cerebrum.  The  general  plane 
of  the  orbits  in  PtUocercus  looks  more  to  the  front  of  the  animai,  the 
plane  of  each  orbit  making  with  the  long  axis  of  the  skull  an  angle  of 
about  40^.  In  the  case  of  TupaiinsB  the  orbits  look  more  to  the  side, 
each  making  with  the  long  axis  of  the  skull  an  angle  of  about  20^. 
Other  conspicuous  features  about  the  skull  of  PtUocercus  are  the  wide 
spreading  zygomata,  temporal  fossa  larger  than  orbit,  approximately 
parallel  temporal  ridges,  a  better  ossified  palate  and  simpler  audital 
buUse;  that  i^,  not  divided  by  internal 
septa,  as  is  frequently  the  case  in  the 
TupaiinaB.  The  comparatively  small 
antero^xtemal  segment  of  the  bulla 
in  Tupaia  is  very  much  reduced  in 
PtUoeercua.  At  the  apex  of  the  orbital 
cavity  in  both  Tupaia  and  PtUocercus 
are  two  foramina,  (1)  the  optic  and 
(2)  sphenoid  fissure.  In  Tupaia,  just 
below  and  external  to  these  is  the 
foramen  rotundum,  situated  at  the 
base  of  the  external  pterygoid  plate, 
communicating  with  tJie  cranial 
cavity  as  well  as  with  a  canal,  the 
alisphenoid,  running  lengthwise  in 
the  base  of  the  external  pterygoid 
plate.  In  PtUocercus  the  foramen 
rotundum  is  confluent  with  the 
sphenoidal  fissure.  Posterior  to  the 
external  pterygoid  plate  in  PtUocercus, 
near  the  buUa,  is  a  distinct  oval  fora- 
men leading  into  the  cranial  cavity; 
this  foramen  is  almost  entirely  overlapped  by  the  bulla  in  Tupaia. 

The  postorbital  constriction  in  PtUocercus  is  slightly  less  than  the 
mterorbital,  being  similar  in  this  respect  to  Urogdle.  In  Tupaia  the 
postorbital  constriction  is  greater  than  the  interorbitai.  The  two 
limbs  of  the  lambdoid  crest  in  PtUocercus  do  not  meet  in  a  back- 
wardly  projecting  obtuse  angle  as  in  Tupaiin»,  but  each  limb  runs  up 
to  meet  its  corresponding  temporal  ridge.  Between  the  posterior 
extremities  of  the  temporal  ridges  the  lambdoid  exists  as  a  slightly 
convex  (backwardly)  ridge. 

The  coronoid  process  of  the  mandible  is  relatively  larger  and  wider 
in  PtUocercus  than  in  Tupaia,  and  the  notch  between  the  condyle  and 
coronoid  shallower.    See  figure  14,  page  160. 
StHSO**— Proc.N.M.vol.45— 13 11 


Fio.  15.— Uppee  and  LOWSS  TOOTHBOWS  Of 
FTIL€CEBCU8LOWnOONTINSMlIS,  X  4;  CAT. 

No.  112611,  U.S.N.M.,  Sbmbbonq  Rxvbb, 

JOHOBS,  MALAT  PKNIMSULA. 
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Dental  characters. — ^Thero  are  not  so  many  fundamental  diflPerences 
between  the  teeth  of  PtUocercus  and  Tupaia  as  there  are  between 
the  skulls,  perhaps  no  more  than  generic  differences.  The  upper 
canine  is  distinctly  two-rooted  and  premolariform  in  shape.  At 
times  the  upper  canine  in  Tupaia  is  dso  two-rooted,  but  is  not 
premolariform  in  shape.  The  first  upper  incisors  are  very  much 
larger  than  the  second  pair,  usually  disproportionately  more  so  than 
is  usual  in  Tupaia.  Both  pairs  of  upper  incisors  are  somewhat  differ- 
ently shaped  in  PtUocercus  and  Tupaia.  In  the  latter  they  are  simple 
cone-like  recurved  teeth;  in  PtUocercus  these  teeth  are  more  trenchant 
with  a  moderately  well-developed  posterior  cutting  edge,  and  the 
second  incisor  almost  has  a  distinct  posterior  cusp.  Owing  to  the 
shortness  of  the  rostrum,  the  incisor-canine-pren^^lar  series  of  teeth 
stand  closer  in  the  tooth  row  than  they  do  in  Tupaiince.  The  second 
upper  premolar  is  three-rooted,  as  is  usually  the  case  in  Tupaiinae, 
and  also  is  more  triangular  and  more  like  the  last  upper  premolar  in 
shape.  The  last  upper  molar  is  more  compressed  antero-posteriorly 
in  PtUocercus  than  in  Tupaia.  The  upper  molars  of  PtUocercus  lack 
the  mesostyle,  which  is  quite  conspicuous  in  Tupaiince;  the  cusps  on 
the  teeth  appear  blunter  and  more  rounded.  The  molars  are  sur- 
rounded by  a  distinct  cingulum,  absent  in  Tupaia.  In  the  lower  jaw 
the  first  and  third  incisors  are  relatively  smaller  with  respect  to  the 
second  incisor  in  PtUocercus  than  in  Tupaia.  The  lower  canines  are 
about  the  same  relative  sizes  in  the  two  genera,  but  in  PtUocercus 
they  are  less  canine-like  in  shape  and  look  like  enlarged  first  pre- 
molars. In  PtUocercus  the  middle  lower  premolar  is  much  smaller 
than  either  of  the  two  other  premolars  and  is  below  the  general  level  of 
the  lower  tooth  row,  while  in  Tupaia  it  is  the  first  which  is  the 
smallest  of  the  premolar  series  and  which  stands  below  the  level  of 
the  tooth  row.  The  lower  molar  teeth  have  a  well-defined  cingu- 
lum  on  their  outer  aspect,  lacking  in  Tupaiinae,  but  otherwise  no 
essential  differences  are  found  in  the  two  genera.  See  figure  15, 
page  161. 

Geographic  distrihution. — PtUocercus  is  found  in  Borneo,  Banka, 
Sumatra,  and  Pulo  Pinie  of  the  Batu  Islands,  and  in  the  southern 
part  of  the  Malay  Peninsula.  It  is  said  to  exist  on  Sirhassen  of  the 
Natuna  Islands.'     See  Nos.  2  and  3  on  map,  page  133. 

Nuinber  of  forms, — PtUocercus  contains  but  a  single  species  group, 
lovni,  of  which  one  geographic  race  has  been  described. 

Remarks. — PtUocercus  differs  in  external  and  particularly  in  cran- 
ical  characters  from  any  of  the  other  genera  of  the  TupaiiA-e  more 
than  any  of  them  differs  from  each  other,  and  seems  well  worthy  of 
subfamily  rank.  The  most  striking  differences  are  f oimd  in  the  ears, 
tail,  feet,  supraorbital  foramen,  and  certain  foramina  at  base  of  skuU, 

>  See  Thomas  and  Hartert,  Nov.  Zool.,  vol.  1,  p.  656,  September,  1894. 
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some  of  them  having  no  counterpart  iif  the  other  genera.  Dentally 
it  differs  conspicuously  from  the  other  genera  in  lacking  mesostyles 
00  the  upper  molars  and  in  having  distinct  cingula  on  both  upper 
and  lower  molars. 

PTILOCBRCUS  LOWn  Onf. 

(Synonymy,  type-specimens,  etc.,  under  the  subspecies.) 

OeograpMc  distrUmtion, — ^The  same  as  that  of  the  genus,  page  162. 

Diagnosis. — ^The  same  as  for  the  genus,  page  159. 

Color. — General  color  of  upper  part  of  head,  neck,  and  body  and 
outerside  of  1^,  isabella  color  variously  shaded  with  drab  or  drab- 
gray,  top  of  head  usually  lighter,  sides  of  body  with  a  more  or  less 
distinct  buff  wash;  underparts  including  innerside  of  legs  varying 
from  gray  to  a  rather  dark  buff,  the  latter  more  conspicuous  anteri- 
orly; a  black  or  blackish  mark  extending  posteriorly  through  the  eye, 
but  not  reaching  base  of  ear,  the  black  mark  contrasting  strongly 
with  the  lighter  colors  of  the  head ;  distal  portion  (75-80  mm.)  of  plume 
of  tail,  white  or  cream  color,  proximal  portion  (about  10  mm.)  blackish 
brown;  the  well-haired  basal  portion  of  the  tail  colored  like  adjacent 
parte  of  body.    (See  Plate  7.) 

ShuU  and  teeth. — The  same  as  for  the  genus,  pages  160  to  162. 

Remarks. — PtUocercus  lowii  is  one  of  the  most  strongly  character- 
ized of  mammals  and  can  be  instantly  identified  by  its  external  as 
well  as  cranial  characters.  It  is  quite  rare  in  collections.  Dr.  W.  L. 
Abbott  has  collected  over  6,000  mammals  in  regions  where  it  is 
known  or  supposed  to  occur,  and  has  only  encountered  it  twice.  I 
have  seen  10  examples  of  the  pentailed  treeshrew,  and  know  of  two 
others  in  the  Leyden  Museum  which  I  have  not  seen.  PtUocercus 
and  Dendrogale  seem  to  be  of  about  equal  rarity,  at  least  in  collec- 
tions. This  probably  is  due  not  so  much  as  an  actual  rarity  in  natiure 
as  to  some  pecuUarity  of  habit,  rendering  them  seldom  observed  and 
difficult  to  trap.  Observations  on  the  habits  of  this  animal  are 
scarce.  Both  of  Doctor  Abbott's  specimens  were  caught  in  traps  in 
heavily  forested  hills.  The  Selangor^  specimen  was  ''captured  in 
its  nest  in  a  hollow  bough.  *  *  *  The  nest  was  merely  a  tunnel 
about  3  inches  in  diameter  and  18  inches  in  length,  roughly  lined 
with  fibrous  material  and  green  leaves."  The  original  representa- 
tive was  caught  in  a  house.  Schneider's '  remarks  are  interesting 
and  worth  quoting  in  full: 

The  natives  did  not  know  this  little  animal  and  simply  called  it,  in  reeponae  to  my 
qaestions,  Tikuakaju — ^that  is,  Treemouse.  The  male  of  this  pentailed  treeshrew 
happened  to  be  brought  alive  to  me  by  a  Battak  man  employed  in  the  vicinity  in 
woodcutting.  Thereupon  I  hastened  at  once  with  the  man  to  the  exact  spot  where 
he  had  obtained  it,  in  the  hope  of  perhaps  yet  capturing  the  female,  and  my  joy  wac 

1  Robtnson,  Joiini.  Straits  Brit.  RoyAl  Aslat.  800.,  No.  44, 1006,  p.  226, 
t^OOL  Jahrb.,  toL  23.  pt.  1, 1005,  p.  84. 
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indeeciibable  when  after  a  quarter  Ibur  I  had  the  luck  to  discover  the  female  in  the 
leafy  summit  of  a  laige  tree  lying  on  the  ground,  amongst  the  parasitic  vegetation  which 
thickly  covered  the  tree,  and  to  capture  it  with  the  help  of  the  woodcutters.  I  then 
kept  the  pair  alive  for  several  hours  in  order  to  observe  them.  The  long  pentail  they 
carried  hanging  or  lightly  outstretched,  and  at  the  same  time  they  constantly  moved 
it  to  and  fro  like  the  pendulum  of  a  clock.  It  appeared  to  me  as  if  they  used  the  tail 
as  an  organ  of  touch.  If  I  merely  touched  lightly  the  hairs  of  the  plume  with  my 
finger,  they  moved  away,  but  they  permitted  themselves  to  be  gently  stroked  and 
handled  without  making  an  attempt  to  bite.  They  sniffed  the  bananas  which  I  laid 
before  them,  but  they  did  not  eat  any.  As  I  feared  through  some  accident  these  rare 
and  interesting  little  animals  might  escape  from  me,  I  chloroformed  them  at  evening, 
measured  them  at  once,  and  preserved  them  in  alcohol. 

Of  this  pair  the  male  is  preserved  in  the  Natural  History  Museum 
at  Basel  and  the  female  at  Strassburg. 

Subspecies. — Two  forms  of  Ptihcercus  hwii  have  thus  far  been 
recognized,  true  lowii  on  Borneo,  and  condnentis  from  the  Malay 
Peninsula.  The  specimen  from  Banka  is  probably  the  same  form  as 
the  Bomean  one.  The  Sumatran  and  Batu  specimens  are  here 
regarded  as  the  same  as  the  peninsular  form.  The  two  subspecies 
are  not  highly  differentiated  from  one  another,  and  it  would  be  well 
if  their  distinctness  could  be  established  by  the  examination  of  more 
material  or  the  examination  of  all  the  known  examples  together. 
The  only  material  that  I  have  carefully  examined  is  that  in  the 
United  States  National  and  British  Museums. 

KEY  TO  THE  SUBSPEaSS  OF  FTTLOCERCUS  LOWn. 

Toes  not  different  in  color  from  rest  of  hind  foot;  muzele  and  palate  slightly  broader. 

Borneo,  Banka;  P.  lowii  lotoiiy  p.  164. 
Toes  distinctly  lighter  in  color  than  rest  of  hind  foot;  muzzle  and  palate  slightly  nar- 
rower.   Malay  Peninsula,  Sumatra,  Batu  Islands P,  lowii  continentit,  p.  165. 

PTILOCBRCns  LOWn  LOWn  Onjr. 

1848.  PtHocercus  lowii  Gray,  Proc.  Zool.  Soc.  London,  1848,  p.  23,  pi.,  mammalia, 
2,  entire  animal  in  colors,  very  good. 

1848.  Ptihcercus  lowii^  Gray,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  2,  p.  212,  Septem- 
ber, 1848.    The  same  account  as  appeared  in  Proc.  Zool.  Soc.  London,  1848. 

1850.  Ptilocercus  lotoii,  Gray,  2iOol.  Voy.  Samarang,  p.  18,  pi.  5,  entire  animal  in 
colors,  and  views  of  skull  and  teeth. 

Type-locality. — Sarawak  (the  town),  northern  Borneo. 

Type-specimen. — In  British  Museum,  mounted  skin,  Reg.  No. 
47.12.30.1,  and  skull,  R^.  No.  48.5.12.3,  collected  in  the  Rajah's 
house,  Sarawak,  Borneo,  by  Mr.  Hugh  Low.  The  mounted  sldn  is 
very  old  and  exhibition  worn,  and  was  probably  made  from  an 
alcoholic  specimen;  considerable  patches  of  hair  have  slipped  from 
the  left  side  and  from  belly.  The  skull  is  perfect  and  in  good  condi- 
tion,  but  is  not  fully  adult,  as  the  deciduous  incisors  are  still  retained. 
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Geographic  dUirilutum. — Northern  Borneo,  Sarawak,  Baram  River, 
Lawas  Mountains,^  islands  of  Banka,  and  Sirhassen.'  See  No.  2  on 
map  on  page  133. 

Diagnosis. — ^Toes  not  distinctly  lighter  than  rest  of  hind  foot,  and 
skull  with  broader  muzzle  and  palate,  teeth  slightly  larger,  general 
coloration  a  clearer  Isabella  color,  with  less  tendency  to  drab  or 
drab  gray.  ^ 

MeasuremerUs. — Type:  Head  and  body  (from  mountedskin)  140  mm., 
tail  (from  mounted  skin)  160;  hind  foot,  27;  condylo-basal  length, 
35;  zygomatic  width,  20.5;  width  of  braincase,  14.5;  maxillary 
toothrow,  14.  Usual  measurements  of  adults:  Head  and  body, 
135-150;  tail,  160-180;  hind  foot,  27-28;  condylo-basal  length, 
37-38;  zygomatic  width,  22-23;  width  of  braincase,  14.5-15;  max- 
illary toothrow,  13-14. 

Remarks. — Jentink '  records  in  the  Leyden  Museum  a  specimen  of 
PtHocercus  from  Banka,  a  mounted  skin  and  incomplete  skull  of  a 
nearly  adult  animal.  Owing  to  the  general  similarity  of  the  mammals 
of  Banka  and  Borneo,  this  specimen  is  here  regarded  as  belonging  to 
the  typical  subspecies. 

Specimens  examined. — Five.    See  table,  page  166. 

PnLOCBRCUS  LOWn  CONTIlfBlinS  Thomas. 

1910.  Ptilocercui  lowi  ccntinenHs  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  5, 
May,  1910. 

Type4ocdiUy. — Vicinity  of  Kwala  Lumpur,  Selangor,  Malay 
Peninsula. 

Type-specimen. — ^In  British  Museimi,  Reg.  No.  10.4.17.1,  skin  and 
skull  of  an  adult  male,  collected  10  miles  from  Kwala  Lumpur, 
Selangor,  December  27,  1903,  by  a  Dyak  collector  employed  by 
Selajigor  Museum;  in  good  condition. 

Geographic  disiriJmtion. — ^At  present  known  from  Selangor  and 
Johore  of  the  Malay  Peninsula,  DeU-Lankat  region  of  Sumatra,  and 
Pulo  Pinie  of  the  Batu  Islands  off  west  coast  of  Sumatra.  See  No.  3 
on  map  on  page  133. 

Diaffnosis. — Differs  from  PtUocercus  lotoii  lomi  in  having  more  drab 
in  the  colors  of  the  upper  parts,  the  metatarsal  region  of  hind  feet 
brown  in  contrast  with  the  lighter  toes,  and  in  the  possession  of  a 
somewhat  narrower  rostrum  and  palate,  and  slightly  smaller  teeth. 
(See  Plate  10,  fig.  5.) 

Measurements. — ^Type :  Head  and  body,  133  mm. ;  tail,  1 67 ;  hind  foot, 
28;  condylo-basal  length,  27;  zygomatic  width,  22.5;  width  of  brain 
case,  15;  maxillary  tooth  row,  12.5.  For  individual  measurements 
see  table,  page  166. 

>  See  Ho0e«  MMnmab  of  Borneo,  ia93,  p.  34. 
•  See  Thomai  and  Hartert,  Nov.  ZooL,  toL  1. 18M»  p.  6S6. 

•Oat  Um.  Hist  Nat  Paya-Bas,  OsteoL  Mamm..  vol.  9. 1887,  p.  242;  Oat  Mas.  Hlat.  Nat.  Paya-Baa, 
L.  VOL  12,1888,  p.  118. 
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Remarks. — ^The  chief  distinguishing  mark  of  this  subspecies  is  the 
brown  color  of  the  metatarsal  region  of  the  foot  in  contrast  with  the 
buff-<5olored  toes.  The  diflFerenees  pointed  out  by  Mr.  Thomas  in 
r^ard  to  the  "naked  portion"  of  the  tail  is  simply  due  to  the  manner 
in  which  the  skin  of  the  tail  of  the  type  is  stretched.  This  animal 
was  first  recorded  on  the  Malay  Peninsula  by  Mr.  Robinson  in  1905.* 
Although  the  Selangor  specimen  was  the  first  to  be  recorded  in  the 
literature,  Dr.  W.  L.  Abbott  was  the  first  person  to  take  Ptiiocercus 
on  the  Asiatic  Continent,  his  Johore  specimen  being  collected  July  5, 
1901,  about  two  and  a  half  years  before  the  Selangor  animal  was 
secured. 

Specimens  examined. — ^Two  from  the  Malay  Peninsula,  one  from 
Pulo  Pinie.  The  two  Sumatran  specimens  I  merely  saw  in  their 
exhibition  cases  without  critically  examining  them.  See  table  below. 
In  addition  to  these  a  skeleton  of  a  specimen  collected  at  Deli 
Sumatra  is  recorded  by  Jentink.^ 


Measurements  of  Ptiiocercus  lowii. 


Name. 


Locality. 


Number. 


Sex. 


Molar  teeth 
worn. 


pa.  lowii  con- 
tinefUit. 
Do 


Do.. 
Do.. 


Do 

PiLlowUUmU 
Do 


Johore,  Bembrong 

River. 
Selangore,  Kuala 

Lumpur. 
Batu  islands, 

Pulo  Pinie. 
Sumatra,    Lower 

Langkat. 
do 


Borneo. 
....do.. 


Do. 
Do. 

Do. 


Borneo,  Sarawak. 
Borneo,  opposite 

Labuan. 
Borneo,  Labuan  •. 


112611 

10.4.17.1  ■.. 

1218M 

Basel,  1246. 

StrasBburg, 
Paris,  1225* 
Berlin,  3992 

89.1.9.1  »•.. 


Male... 
...do... 
...do... 
...do... 
Female. 


Moderately 
Slightly 
Moderately 
Adult «. 
...do.».. 


Male... 
Female. 


Very  slight- 
None*.... 
SlighUy... 

...do 


mm 
143 

133 

140 

120 

120 

170± 

1G0± 

140 
135i: 

140 


mm 
105 

167 

170 

170 

170 

l£0:fc 

ISOd: 

160 
180i: 

180 


mm 
28 


28 


30 
30 

2&± 

27 
28 


mm 
22 


37 
35.5 


22.5 
21.6 


mm 
16 


12.6 
12.6 
13 


22 


15 


20.5(14.5 
37.523 


28     37.5 


22.5 


15 
14.6 


13.6 


14.0... 
13 


2-a 


1  Joum.  Straits  Branch  Royal  Asiat.  Soc.,  No.  44, 1905,  p.  225. 

•  Notes  Leyden  Museum,  vol.  7, 1885,  p.  38,  and  Cat.  Mus.  Hist.  Nat.  Pays-Bas.  Osteol.  Mamm.,  vol.  9, 
1887^jp^»42. 

« Entire  specimen  in  alcohol  on  exhibit;  measurements  furnished  by  collector. 

•  sun,  mounted  from  alcoholic,  and  entire  body  in  alcohol,  on  exhibit;  measurements  furnished  by 
collector. 

•  Mounted. 

'  Type,  mounted. 

•  Deoiauous  inoisois  still  in  place. 

•  Although  labeled  Labuan  I  suspect  the  specimen  came  from  the  mainland  opposite. 
M  Preserved  in  alcohol. 
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Tupaia  ferruginea  f  T.  maiaceana. 


[Original  Description  of  Tupaia  concolor.]    Abstr.  Proc.  2kx)l.  Soc.  London, 

1907,  p.  2,  January  22,  1907. 

-  On  a  Collection  of  Mammals  made  by  Mr.  Vassel  in  Annam.    Proc.  Zool.  Soc. 


London,  1907,  pp.  3-11,  pi.  2. 
Tupaia  concolor ,  Dendrogaiefrenata, 


■  Report  on  the  Mammals,  pt.  1  of  Report  on  the  Gunong  Tahan  Expedition, 


May-September,  1905.    Joum.  Fed.  Malay  States  Mus.,  vol.  3,  1909. 
Tupaia  ferruginea  reeorded  from  Gunong  Tahan,  3, 300  feet,  and  Pahang  River. 

Bourns,  Frank  S.,  and  Worobster,  Dean  C.  Preliminary  Notes  of  the  Birds  and 
Mammals  collected  by  the  Menage  Scientific  Expedition  to  the  Philippine  Islands. 
Occ.  Papers  Minn.  Acad.  Nat.  Sci.,  vol.  1,  No.  1,  pp.  1-64, 1894. 

On  p.  61,  Tupaia  javanica,  recorded  on  Palawan,  Calamianes.    Probably  fniirid«»"»f<''^^o"  of  f. 
paiawaneneit  aad  T .mSliendorffi. 

Brbhm,  a.  E.    Illustrirtes  Thierleben,  1864,  vol.  1,  pp.  663-665. 

CJadobatet  tana,  C.ferrugineuSt  PHlocerut  (sic)  lowiif  not  very  good  wood  outs  of  the  three  forms. 


Die  S&ugethiere,  1877,  vol.  2,  pp.  223,  224. 


CfladobaUs  tana.    {Sorex  glis,  Tupaga,  and  Hylogdlea  ferruginea  apparently  considered  synonymous 
with  It.)    A  fair  wood  out  of  Tana  which  is  copied  by  Gill  and  by  Dallas.    Ptilocercui  not  mentioned. 
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GiJTTOR,  T.  Gatalog^ue  of  Mammalia  inhabiting  the  Malayan  Peninsula  and  Islands. 
Joum.  Afliat.  Soc.  Bengal,  vol.  15,  1846,  pp.  18^-190. 

Rtmaria  on  haMts,  yoong,  mtmin>t|  mad  ceoam  (j  In.  long)  of  TupaU, 

Carvb,  J.  v.    Handbudr  der  Zoologie,  1868-75,  p.  89. 

Brtof  aoooont  of  Tuipajm;  CladobaUt,  Dindrogale,  PtUocereui,  Bplomf$. 

Gbapman,  Hsnrt  G.  Observations  on  Tupaia,  with  reflections  on  the  origin  of 
Primates.    Proc.  Acad.  Nat.  Sci.  Phila.,  1904,  pp.  148-156. 

ObMTvations  on  the  anatomy  of  caoom,  stomach,  and  liver  of  Tupaia  fermgitua  and  T.  pktum. 
Oeoom  aald  to  be  absent 

CuYiXR,  FRiDiRic.  Dee  Dents  dee  Mammif^res  consid^r^  comme  caract^res 
loologiques,  pp.  i-lv,  and  1-259,  pis.  1-103,  1825. 

FlxBt  use  of  the  tenn  Cladobatti,  pp.  00-01,  and  deacrf  ptions,  and  lUustratlons  of  teeth  of  [  Cladobate$\ 

.    Table  G^^rale  et  M^thodique  at  end  of  Hist.  Nat.  Mamm.,  vol.  7,  dated 

1842. 

100  Corp  oa  Banzring  ( Cladobatet  javainka),  107  Preas  ( CJadobaUt  fermginM), 

CuvisR,  Georges.    R^e  Animal,  vol.  1,  1829,  pp.  125-126. 

The  genus  Cladobotet  or  Tmpaia  briefly  mentioned  with  the  included  ipeoies  jocaniea,  tan€,fami§ima, 

.    Le^ns  d'Anatomie  Gompar^e,  ed.  2,  vol.  2,  1837. 

In  article  on  osteology  of  the  skull  much  aoattered  failormatlon  regarding  CladobaU$. 

Dallas,  W.  S.    Insectivora.    Cassel's  Natural  History,  vol.  1  (1880?). 

A  compiled  account  of  the  fiunOy;  genera:  Tupata,  DendrogdU,  PtOoeenut,  HyUmyt  (ilo),  pp  S47- 
S50.   Woodcut  of  Tama  ekrpwra  after  GCknther. 

Dbsicabsst,  a.  G.  Mammalogie  ou  Description  des  Esp^cee  de  Mammif^res,  vol.  2, 
supplement,  1822,  pp.  535-536. 

rropoaea  the  generic  name  {Tttforer,  but  adopts  Tupaia;  T.  Uma,ja9afiikaj€mtffhua. 

DiASD.  Report  of  a  meeting  of  the  Asiatic  Society  of  Bengal  for  March  10, 1820. 
Asiat.  Joum.  Month.  Keg.,  vol.  10,  pp.  477-478,  November,  1820. 

The  lint  pubUabed  account  of  a  tieeahiew  and  original  deacription  otSortx  gUi  (*  rtipoia  gUs  glit) 
fromPenang. 

DiA&D  and  Dttvaucbl.  On  the  Sorex  Olis,  communicated  by  Major  General  Hard- 
wicke.  Notice.— Sur  une  nouvelle  esp^  de  Sorex.^Sorex  Olis,  Asiat.  Res., 
vol.  14,  1822,  p.  472,  pi.  9. 

A  republication  of  the  preceding  article. 

DoBAN,  Alban  H.  G.    Morphology  of  the  Mammalian  Omcula  audUtis.    Trans. 
Linn.  Soc.  London,  ser.  2,  vol.  1,  1879,  August,  1878,  pp.  371-497,  pis.  58-64. 
On  p.  441  and  following,  deacription  of  auditory  osBlclee  of  Tupote,  and  illustrated  on  pL  03,  fig.  17. 

Elsra,  Cabtbo  bb.  Catalogo  Sistem&tica  de  toda  la  Fauna  de  Filipinas,  etc.,  vol. 
1, 1895,  p.  17. 

Tupaia  femghtea  recorded  firom  CuUon  (probably—  T.  meaeniorffl),  Paragua  (probabl]r—  T.  pofo- 
wtmemii),  Java,  Sumatra,  Borneo,  Singapore,  Kalaoca;  and  T.javanka  fh>m  Galamlanee,  Culion  (prob- 
ably— T.  mdOenidorffi,  Paiagua  (inobably—  T.  palavfunentU),  Borneo,  Java,  Sumatra. 

Eluot,  Dakibl  Gibabd.  A  Catalogue  of  the  Collection  of  Mammals  in  the  Field 
Columbian  Museum.  Field  Columbian  Museum,  Pub.  No.  115,  Zool.  Ser.,  vol.  8, 
1907. 

On  p.  404,  Tupala  ttma,  one  specimen  from  ''Sumatra.*' 

Elub,  Willlam.  Manuscript  Journal  and  drawings  of  animals  observed  during  Capt. 
Cook's  third  voyage,  1780.    In  Library  of  British  Museum  (Natural  History). 

Deaortptton  and  oolored  illustration  of  Ttt/pala  dUrimlUt,  The  deecription  published  by  Qny,  Ann. 
Mag.  Nat.  Hist,  ser.  8,  vol.  5, 1860,  p.  71.    A  copy  of  Ellis's  oolored  drawing  forma  Plate  1  ot  this  paper. 

.    Voyage  of  Capt.  Cook  and  Capt.  Clerke  in  Ships  Resolution  and  Discovery, 

1776, 1777. 1778, 1779,  and  1780,  published  1782. 

On  page  340  of  vol.  2  the  treeshrews  of  Pulo  Ck>ndore  are  referred  to  asaquiiiela 
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Everett,  A.  H.    A  list  of  the  Birds  of  the  Bomean  Group  of  Islands.    Joum.  Straits 
Branch,  Royal  Asiat.  Soc.,  No.  20, 1889,  pp.  91-212. 

Map  of  Bonieo  showing  roughly  the  diitrlbution  of  hlghtands  and  lowfamda,  with  coUeotor'a  localitifla 
marked  In  red;  map  of  Palawan  and  adjacent  ialanda. 

.    Remarks  on  the  Zoo-geographical  Relationships  of  the  Island  of  Palawan  and 


some  adjacent  Islands.    Proc.  Zool.  8oc.  London,  1889,  pp.  220-228,  pi.  23,  map 
showing  sea  depths. 

On.  p.  228  mentions  Tupala  javanka  and  finmfiitm  as  ooonrrtng  on  both  Borneo  and  the  Palawan 
group. 


.    A  Nominal  List  of  the  Mammals  inhabiting  the  Bomean  Group  of  Islands. 

Proc.  Zool.  Soc.  London,  1893,  pp.  492-496. 
On  p.  405,  a  list  of  the  Bomean  TupaildtB. 


In  Thomas  and  Hartert,  Nov.  2^1.,  vol.  1,  p.  656,  September,  1894. 


Records  PtOoeerem  on  Slrhaaeen,  Natona  Ialanda. 

Fischer,  J.  B.    Synopsis  Mammalium,  1829. 

Pagea  259-260,  deaoribea  Tupala  (mentioning  fbur  other  terma  that  had  been  propoeed)  and  three 
speciee  tana,  jawnka,  fenuginea. 

FrrziNOER,  Leop.  Jos.    Die  Ausbeute  der  teterreichischen  Naturforscher  an  S&uge- 
thieren  imd  Keptilien  wfthrend  der  Weltumsegelung  Sr.  Majest&t  Fr^;atte  Novara. 
Sitz.  Akad.  Wiss.  Math.  Nat.  Wien,  vol.  42,  year  1860,  p.  392. 
Claidbatet  nkoboHciM  nomen  nudum, 

.    Die  natOrliche  Familie  der  SpitzhQmchen  (Cladobats).    Sitz.  Akad.  'Wias. 

Math.  Nat.  Wien,  vol.  60,  1869,  pt.  1,  pp.  263-289. 

A  systematic  aoooimt  of  the  fdmlly,  In  which  Fltslnger  Induded  the  genua  Hflomps:  CladobaUt  Uma, 
tpedotuijerrugineut,  hdangeri,  eUiotif  nioobaricuf,ja9anku9,  DendrogaU  mttdna,  PtUoeereut  UmU, 

Flower,  Stanley  Smyth.    On  the  Mammalia  of  Siam  and  the  Malay  Peninsula. 
Proc.  Zool.  Soc.  London,  1900,  pp.  306-379. 

Tupaiaferruginea,  ranghig  from  Nepal  to  Java  (embraoea  many  fonns),  T.javanka,  from  Peninsula 
to  Java  (embraces  many  forms).    Good  lists  of  geographic  localities. 

Flower,  W.  H.    Mammalia,  pp.  347-446.    Encylc.  Brit.,  9th  ed.,  vol.  15, 1883. 
TupalldsB,  p.  401. 

.    An  Introduction  to  the  Osteology  of  the  Mammalia,  1885. 

Tupaia  treated  nowhere  as  a  whole,  but  most  of  the  essential  osteological  characters  pointed  out  at 
various  places  in  the  work. 

Flower  and  Lydekker.    An  Introduction  to  the  Study  of  Mammals  Living  and 
Extinct,  1891. 

Pages  617  and  618  devoted  to  Tupaildse,  two  genera  recognised,  PtUoeereut  and  Tupaia.    Figure  of 
PtUoeereut  after  Gny. 

Garrod,  a.  H.    Notes  on  the  Visceral  Anatomy  of  the  Tupaia  of  Burmah  ( Tupaia 
belangeri).    Proc.  Zool.  Soc.  London,  1879,  pp.  301-305,  figs.  1-3  of  the  brain. 

A  brief  account  of  the  visceral  anatomy  of  a  specimen  that  lived  in  the  garden  of  the  Society  from  - 
February  8, 1875,  to  December  18, 1876,  with  observations  on  the  anatomy  of  Tupaia  tana  and  T.  «pla»- 


Qbofrot  St.  Hilaire,  Etiennb.  Dictionnaire  des  Sciences  Naturelle  Strasbourg, 
Paris,  1828,  vol.  56,  p.  77.    Article  Tupai. 

Oenus  called  Tupaia  Raffles,  Cladobatet  F.  Caviar,  latter  apparently  preferred. 

iSpedM.— Java;  Le  Banxrings;  C.  Jaamha,  F.  Cov.,  Hist.  Nat.  Mamm.,  llv.  36.  Sumalia:  La 
Tana;  C.  tana  Raffl.,  Tran.  linn.,  1. 13.  Le  Press;  Cferrughnea  Raffl.,  Prett,  F.  Cuv.,  Hist  Nat.  Mamm. 
lhr.36. 

Gboffrot  St.  Hilairs,  Isadorb.  In  Belanger,  Voyage  aux  Indee-Orientalee, 
Zoologie,  1835.    Text.  pp.  103-107.  and  Atlas,  pi.  4. 

Original  deecripUon  of  Tupaia  beiangeri,  and  rather  poor  cokved  Ulustrationf  of  same. 
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Gboffrot-Saint  Hilaire  and  Guyibr,  Fr]6d]6ric.  Hist.  Nat.  Mamm.,  vol.  3,  livr. 
35,  Cerp  ou  Banxring,  dated  December,  1821.  Description  of  SorexrOlU  Javanica 
(Horsfield)  and  fair  colored  plate;  first  use  of  Sorez^lis  as  a  generic  term;  livr.  36. 
Le  Press,  dated  January,  1822.  Description  of  and  fair  colored  plate  of  Tupaya 
/erruffineaBaf^eB. 

GxBVAiB,  Paul.    Histoire  Naturelle  des  Mammif^res,  vol.  1,  1854,  pp.  226-229. 

Tupala  ferryugbua,  tann,  /ooanko,  miiHiM,  elUoti,  peguana,  PtUocereus  lowU.  Figures  of  skull  and 
teethof  T.  fitmiilinea,  exttntd  appeannoe of  tame,  of  T.murtna,  and  of  PtUoeereiu,  all  in  black  and 
whits. 

OiEBKL,  G.  G.    Die  S&ugethiere,  1855,  pp.  913-015. 

A  bdef  review  of  the  Tupaiida  as  known  at  the  time  of  publication.  CladobaUs  murinuSf  tana 
ferruffbuuif  dUoH/javankut,  PtUoeereut  lowi. 

Odontogiaphie,  p.  18,  pi.  5,  figs.  6  and  15-18, 1855. 

Descriptions  of  teeth,  Ulostratlons,  copied  evidently  firom  Horsfield  and  Owen;  and  original  publlca- 

QjLL,  Theodore.  Arrangement  of  the  Families  of  Mammals.  Smiths.  Misc.  Coll. 
No.  230,  November,  1872. 

On  page  19,  TnpayldBB  given  as  the  91st  fomOy.   No  included  genera. 

Synopsis  of  Insectivorous  Mammals.    Bull.  Geol.  Geogr.  Surv.  Terr.,  No.  2, 

ser.  2,  May  14, 1875. 
On  page  21,  group  Tupaloldea,  fun.  TupaiidsB,  genera  Tupaia  (Including  DendropaU)  and  PtOoeereiu, 


'  Article  Insectivora.    The  Standard  Natural  History,  1886,  pp.  134-158. 


A  eeneral  account  of  the  fkunUy  on  p.  141  (oompUed),  and  wood  cut  of  T^na  opposite  p.  148. 

Gray,  John  Edwabd.    An  outline  of  an  attempt  at  the  disposition  of  Mammalia  into 
Tribes  and  Families,  with  a  list  of  the  genera  apparently  belonging  to  each  tribe. 
Ann.  of  PhiloB.,  new  ser.,  vol.  lO^Thomson's  Ann.  Philos.,  vol.  26, 1825,  p.  339. 
Tupaina  as  a  subfamily  of  Talpids. 

List  of  the  Specimens  of  Mammalia  in  the  collection  of  the  British  Museum. 

1843,  pp.  76-77. 

Bight  specimens  listed,  3  species:  Tupaia  tana,  T.  javanka,  T.  /erruginea. 

Description  of  a  new  genus  of  Insectivorous  Mammalia,  or  Talpidae,  from 

Borneo.    Proc.  Zool.  Soc.  London,  1848,  pp.  23-24,  pi.  2,  in  colors;  very  good. 

Original  description  of  the  genus  and  species  PtitoMreiwtotd<,  and  remarks  on  treeshrews  in  general; 
original  description  of  the  genus  DendrogaU. 

Description  of  a  new  geuus  of  Insectivorous  Mammalia,  or  Talpidse,  from 


Borneo.    Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  2,  p.  212,  September,  1848. 
A  republication  of  preceding  account. 

Vertebrata.    Zool.  Voyage  H.  M.  S.  Samarang,  pp.  18-20,  1850. 


Detailed  account  of  PHlocenut,  and  summary  of  the  other  genera  and  species,  Tupaia  Ja9anka, 
faruginta,  tana,  Dendngale  murina,  and  PHloeercui  lowU.  Entire  animal  in  colors,  and  skull  and  teeth 
OQ  plate  6. 

Early  notice  of  the  Tapaia  (sic)  found  in  Pulo  Condore.   Ann.  Mag.  Nat.  Hist., 

ser.  3,  vol.  5, 1860,  p.  71. 

Original  publication  of  W.  Ellis's  account  of  "Sdurut  ditHnUlii"  (-  Tupaia  dis^inUUt). 

Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  6,  p.  217,  August,  1860. 

Original  description  of  Tupaia  frenata. 

■  Notice  of  a  species  of  Tupaia  from  Borneo  in  the  collection  of  the  British 


Museum.    Proc.  Zool.  Soc.  London,  1865,  p.  322,  pi.  12. 

Original  description  of  Tup(^  rplendidulaf  and  a  f^ly  good  colored  plate. 

Grsooby,  W.  E.    The  Orders  of  Mammals.    Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  27. 
1910. 

Pages  26^280,  a  detailed  consideration  of  the  family  Tupailds.  Two  genera  reoogniied:  Tupaia, 
PtOocereui,  illustrations  of  the  feet  and  skeleton  of  Tupaia,  and  of  skull  of  Ptilourau.  Special  attention 
is  paid  to  affinities  of  the  fkuttily,  stmoture  of  teeth,  and  anatomy  of  skull. 
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Griffith,  E.    Animal  Kingdom,  vol.  2, 1827,  pp.  211-216. 

A  nther  vague  aoooont  of  the  genus  Tupaia  and  the  species  trnta^Jtvanka,  Mnd  fenu^Uua;  a  better 
aoooont,  toL  5,  p.  106,  and  there  ooonrs  this  oomblnatSon,  J'upaia  Taneit  Tana,  ascribed  to  Baffles. 
Eyidently  a  misprint,  as  the  combination  Is  not  found  in  Raffles. 

Qt)NTHBR,  A.    Remarks  on  some  Indian  and  more  especially  Bomean  Mammals. 
Proc.  Zool.  Soc.  London,  1876,  pp.  424-428,  pi.  36,  Tupaia  tana  var.  ehrysitra  in  colors. 
A  review  of  the  genus  based  on  the  specimens  in  the  British  Mnseom;  13  forms  recognised,  and  Tana 
ehrjf9ura  characterized  for  first  time. 

Habckel,  Ernst.    Systematische  Phylogenie  der  Wirbelthiere,  vol.  3, 1895. 
On  p.  S82  uses  Claiobatiia  as  a  group  name  for  the  treeshrews. 

Hardwickb,  Thomas.    [Introductory  Remarks.]    On  the  Soret  Olit.    Trans.  Asiat. 
Soc.  Bengal,  vol.  14, 1822,  pp.  471-472.    See  Diard  and  Duvaucel,  on  page  169. 
Observations  on  habits. 

Hbilprin,  Anoelo.    The  Geographical  and  Geological  Distribution  of  Animals,  1887. 
On  p.  345,  Tupaiida  (genera  rttpalayPtOoceretM)  briefly  mentioned  as  inhabitantsof  Oriental  Region. 

HoLUSTBR,  N.    A  List  of  the  Mammals  of  the  Philippine  Islands,  exclusive  of  the 
Cetacea.    Philippine  Joum.  Sci.,  vol.  7,  No.  1,  pp.  1-64,  February,  1912. 
A  list  of  the  Tupaiids  in  the  Philippine  Islands,  pp.  ^7. 

HoasriBLD,  Thomas.  Zoological  Researches  in  Java  and  the  neighboring  islands, 
1824. 

An  account  of  the  members  of  the  genus  Tupaia  known  at  that  time:  T.  fenuginea,  T.  tana,  and  T. 
Jaaanka  new.  Rather  poorly  colored  iOustrations  of  the  latter  two,  and  a  plate  in  black  and  white 
showing  head  and  teeth  of  the  three  forms,  and  feet  T,  tama  and/esofifes. 

.    PlantcB  Javanicae  Rariores,  1838-1842. 

Contains  an  exoellent  old-time  map  of  Java,  showing  Horsfleld's  journeys  in  Java,  and  map  with  p. 
T  of  postscript  enables  one  to  determine  location  of  type4ooaUty*of  Tupaia  javanka. 

.    Catalogue  of  Mammalia  in  the  Museum  of  the  Hon.  East  India  Company, 

1851. 

On  pp.  130-134  lists  aU  the  then  known  species  of  Tupaia:  ja»aniea,ferTuginea,  tana,  murima,  ptguana, 
hdangeri,  and  gives  a  very  dear  summary  of  the  history,  discoyery,  and  habits  of  the  animals.  Exam- 
ples only  of  the  first  two  in  the  museum. 

Hose,  Charles.    Mammals  of  Borneo,  1893. 

A  good  list  of  all  of  the  Bomean  forms  of  the  family  Tupaiidss,  the  descriptive  matter  mostly  com- 
piled, but  some  good  original  notes.  Forms  mentioned:  T.  ;aMiifca,  Umfipei,  tamo,  minor,  dondUi, 
ipiendidula,  pleta,  montana,  mekmura,  graeUU,  D,  murina,  P.  hwU, 

HuBRBCHT,  A.  A.  W.  Ueber  die  Entwicklelung  der  Placenta  von  Tardus  und 
Tupaja  nebst  Bermerkungen  ueber  deren  Bedeutung  als  haematopoietische  Organe. 
Proc.  Fourth  Intemat.  Cong.  Zool.,  1899,  pp.  343-382,  pis.  4-15. 

HusoHKB.    Ueber  die  Zfihne  von  Cladobates.    Isis,  vol.  20, 1827,  pp.  758-759.  pi.  10. 
A  rather  good  description  of  the  teeth  of  Tupaia  and  in  comparison  with  Sorex,  Talpa,  Brinaeeui,  and 
Chrftoehiorit, 

Huxley,  Thomas  H.    A  Manual  of  the  Anatomy  of  Vertebrated  Animals,  1872. 

On  pp.  383, 384,  a  few  taota  about  anatomy  and  osteology  of  the  treeshrews,  which  are  designated 
TupayflB. 

Ingbrboll,  E.    Life  of  Animals  (Mammals),  1906,  p.  75. 

Barely  mentions  Tupaia*  and  their  distribution,  but  referring  to  their  resemblance  to  squirrels  says: 
«This  has  often  been  adduced  as  a  case  of  'mimicry,'  which  is  rery  rare  among  mammals;  but  it  seems 
to  me  rather  an  instance  of 'convergence '—that  is,  the  result  of  two  animals  coming  to  be  like  one  another, 
because  they  hare  followed  the  same  manner  of  lifis  under  identical  circumstances." 

Jbntink,  F.  a.  On  some  rare  and  interesting  mammals.  Notes  Leyden  Museum, 
vol.  7,  p.  37,  1886. 

Mentions  occurrence  ot  PtHoeereue  on  Sumatra  and  Banka  and  makes  a  isw  remarks  on  the  skeleton. 

.    Catalogue  Ost^logique  de  Mammif^res.    Mus.  Hist.  Nat.  Pays-Bas.,  vol.  9, 

1887. 

List  of  the  osteotogjcal  material  of  the  funlly  Tupaildn  In  the  Leyden  Museum,  pp.  M(^-M2. 
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Jbmtink,  F.  a.    Catalogue  Syst^matique  des  Mammifdres.    Mus.   HiAt.   Nat.   Pays- 
Bas.,  vol.  12, 1888. 

List  of  the  sldns,  all  znoonted,  and  speoJmens  preserved  in  alcohol  of  the  family  Tupalids  in  the 
Leyden  Museom,  pp.  11^118.  Contains  the  new  generic  term  Cflipora  and  the  new  specific  names 
UueofoaUr  and  rv/eteau, 

.    On  a  collection  of  Mammala  from  Eaat  Sumatra.    Notes  Leyden  Museum, 

vol.  11,  pp.  17-30, 1889. 

Records  Tupaiajavanka  (probably—  T.  m<iiorfiiatoeoafM),TandJongMorawa,  T.  tana  Deli,  T.femt' 
ginea  Dell,  T.fenuginea  var.  dirytwa  (—  T.  demiua),  and  PtUocereva  lowH,  Tandjong  Morawa. 

.    On  a  collection  of  Mammals  from  Billiton.    Notes  Leyden  Museum,  vol.  12, 


pp.  149-154, 1890. 

Beeords  Tupajajavaniea  from  Billiton;  it  is  probably  an  example  of  T.  gradlis  inflata. 

On  two  very  rare,  nearly  forgotten  and  often  misunderstood  mammals  from 


the  Malayan  Archipelago.    Notes  Leyden  Museum,  vol.  12,  1890,  pp.  222-230. 

Considers  in  detail  the  cotypes  of  Tupaia  donalU  Schlegel,  and  points  out  the  similarity  in  form  of 
the  slniUs  of  that  species  with  those  of  Tupaia  taiui,  both  now  in  the  genus  Tana, 

Jb&don,  T.  C.    Mammals  of  India,  1867,  pp.  64-66. 

Gives  characters  of  the  Cunily  and  of  T.  dlioUi  and  T,  dUnensit,  remarks  on  ibod. 

KLoes,  G.  BoDEN.    In  the  Andamans  and  Nicobars,  1903. 

An  account  of  Abbott  and  Kloss's  visit  to  those  islands  in  1901.    Describes  habits  of  Tmpala  nico- 
terka,  pp.  122, 136. 

.    A  Provisional  List  of  the  Mammals  of  the  Peninsula  Region.    Joum.  Fed. 

Malay  States  Mus.,  vol.  2,  No.  3,  pp.  147-150,  September,  1908. 

Tmpatafenuginea,  T.  /.  hdangeri,  T.  tordida,  T.  pulonis,  T.  maJaccana,  PtUocercua  lowU 

.    Diagnoses  of  new  Mammals  from  the  Trengganu  Archipelago,  east  coast  of 

Malay  Peninsula.    Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  7,  pp.  115-119,  January,  1911. 
Offginal  descriptions  of  Tupaia  obteura  and  T.  femtginta  longieauda. 

.    On  Mammals  and  Birds  from  Trengganu.    Joum.  Fed.  Malay  States.  Mus., 

vol.  4,  No.  2,  pp.  135-143,  April,  1911. 
ri»pola/crr«^n«a  recorded. 

.    On  Mammals  and  Birds  from  the  lowlands  of  Pahang.    Joum.  Fed.  Malay 

States  Mus.,  vol.  4,  No.  2,  pp.  144-166,  April,  1911. 
Tupaia ferruginea  and  T.  fnotoeeona  mentioned. 

On  a  Collection  of  Mammals  and  other  Vertebrates  from  the  Trengganu 


Aichipelago.    Joum.  Fed.  Malay  States  Mus.,  vol.  4,  pp.  175-212,  November,  1911. 
Detailed  descr^tions  and  measurements  of  Tupaia  obteura,  and  T.  Umgicauda;  remarks  on  habits. 

On  MfiTnniftlii  and  Birds  from  the  Hills  of  Negri  Sembilan.    Joum.  Fed. 


Malay  States  Mus.,  vol.  4,  pp.  219-229,  November,  1911. 
Tupaia  ferruginea  recorded  from  Bnkit  Tangga. 

KoHLBBUOOE,  J.  H.  F.  Bijdragen  tot  de  natuurlijke  Geschiedenis  van  Menschen 
en  Dieien,  III.  Zoogdieren  van  Zuid-Oost  Bomeo.  Nat.  Tijdschr.  Ned.-Ind., 
vol.  65,  ser.  9,  vol.  4,  pp.  176-200, 1896. 

Original  de8cr4>tion  of  Tupaja  MlUleri  (p.  196)^  T.  apUnHduXa. 

Lbche,  W.  Zur  Anatomie  der  Beckenregion  bei  Insectivora,  mit  besonderer  Beriick- 
sichtigung  ihrer  morphologischen  Beziehungen  zu  derjenigen  anderer  S&ugethiere. 
Kongl.  Svenska  Vet.-Akad.  Handl.,  vol.  20,  No.  4,  1883,  pp.  1-113,  pis.  1-10. 

Descriptions  and  illustrations  of  the  bony  pelyis,  the  pelvic  nerves,  and  muscles  of  Insectivora,  among 
tbem  a  male  Tupaia  ferruginea  and  a  female  T.  javaniea. 

.    Zur  Morphologie  des  Zahnsystems  der  Insectivoren.    Anat.  Anzeiger,  vol. 

13, 1897,  pp.  528-529. 

Brief  aoQoont  of  mOk  and  permanent  teeth  of  Tupaiidse  ( Tupaia  tanafbelangeffi  (sic),and  melanura). 
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Lbsson,  Rt^n^-Primbvbbrb.    Manuel  de  Mammalogie,  1827,  pp.  122-123. 
CladobatetferTV(fiMeHtf  tanafjavanka. 


.    Nouveau  Tableau  de  R^e  Animal,  Mammif^res,  1842,  p.  93. 

Tupaiafemtffinea,  T.jaoanka,  T.tatyi  T.  pe^uantM,  original  descripUon  of  latter. 

Lbwis,  Oapt.    Observations  of  in  E.  Blyth.  Joum.  Aaiat.  Soc.  Bengal,  vol.  15,  p.  368. 
Mentions  squirrels  on  the  Nicobar  Islands,  probably  =  Tupaia  nkoborka. 

Lichtbnstein,  H.  Uber  die  Verwandtschaft  der  Kleinen  (InaectenfreaBenden) 
Raubthiere  mit  den  Nagern.  Abhandl.  k5n  Akad.  Wissensch,  Berlin  (1831),  1832, 
pp.  345-360. 

On  p.  356  mere  mention  of  resemblance  between  r«payo  and  Sdurut. 

Lydekkbr,  Richard.  The  Tree-Shrews,  or  Tupaias.  Royal  Natural  History,  vol.  1, 
1893-94,  pp.  312-315. 

A  good  popular  aoooont  of  the  family  with  woodcuts  of  Tina  and  PtUoeereut. 


.    A  Geographical  History  of  Mammals,  1896,  pp.  i-xii,  1-400. 

On  p.  270  gives  distribution  of  family  and  a  rather  poor  woodcut  on  p.  271,  "  Tnpaia 
apparently  taken  from  OOnther's  plate  of  Tana  chrymra. 


Insectivora  (pp.  638-644),  Encyl.  Brit.,  ed.  11,  vol.  14, 1910. 


Brief  account  of  the  Tupaiida,  genera  Tupaia,  PtUoeereut,  and  Uro§aU.    U.  evereM  erroneoosly 
referred  to  Borneo. 

Lton,  Marcus  Ward  Jr.  Mammals  of  Banka  Mendanau,  and  Billiton,  islands  be- 
tween Borneo  and  Sumatra.  Proc.  U.  S.  Nat.  Mus.,  vol.  31,  pp.  575-612,  Decem- 
ber 18,  1906. 

Original  descriptions  of  Tupaia  infiata  and  T.diteoior. 


.    Mammals  of  Batam  Island,  Rhio  Archipelago.    Proc.U.  8.  Nat.  Mus.,  vol. 

31,  pp.  653-657,  January  16,  1907. 

Origtaial  description  of  Tupaia  fenugineabatamana, 

.    Mammals  collected  in  western  Borneo  by  Dr.  W.  L.  Abbott.    Proc.  U.  S. 


Nat.  Mus.,  vol.  33,  pp.  547-572,  December  24,  1907. 

Reoords  Tupaia  dortaiit  and  r.tpeeioM  ftom  Lower  Kapuas  River  (both  nowi  n  genoi  Tana  and  the 
lA%tet=T.t.be»aTa). 


.    On  a  collection  of  mammals  from  the  Batu  Islands,  west  of  Sumatra.    Ann. 

Mag.  Nat.  Hist.,  ser.  8,  vol.  1,  pp.  137-140,  February,  1908. 

Reoords  Tupaia  cenicaUs  ttom.  Tana  Masa  Island  (now  Tana  eervicalit  matte). 

Mammals  collected  in  eastern  Sumatra  by  Dr.  W.  L.  Abbott  during  1903, 


1906,  and  1907,  with  descriptions  of  new  species  and  subspecies.    Proc.  U.  S.  Nat. 
Mus.,  vol.  34,  pp.  619-679,  September  17, 1908. 

Original  description  of  Tupaia  tiaea;  T.ferruginea  recorded  from  Am  Bay. 

Additional  Notes  on  Mammals  of  the  Rhio-Linga  Archipelago,  with  descrip- 


tions of  new  species  and  a  revised  list.    Proc.  U.  S.  Nat.  Mub.,  vol.  36,  pp.  479-491, 
June  1, 1909. 

List  of  treeshrews  occurring  in  the  Archipelago. 

Mammals  collected  by  Dr.  W.  L.  Abbott  on  Borneo  and  some  of  the  small 


adjacent  Islands.    Proc.  U.  S.  Nat.  Mus.,  vol.  40,  pp.  53-146,  April  25, 1911. 

Records  Tupaia  tpeciosa  (now  Tana  tana  betara)  and  T.  t.  tana  from  Kapuas  River  and  soatbem 
Borneo;  T.dortdlitf  Kapuas  River;  T.tplendidula,Bou.tbom  Borneo;  T.  longipet  (now  T.  I.  tatatana), 
southern  Borneo;  T.earimatx,  Earimata  Island;  T.inflata  (now  T.graeilit  edaraia),  Karimata  Island; 
T.  ffToeilit  Eendawangan  River;  T.  minor,  southern  Borneo  and  Polo  Laot. 

.    Descriptions  of  four  new  treeshrews.    Proc.  Biol.  Soc.  Wash.,  vol.  24,  pp. 


167-170,  June  16,  1911. 

Original  descriptions  of  T.nviana,  T.pemangiUt,  T.natunm,  T.tineipit. 
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Lton,  Mabcus  Ward,  Jr.,  and  Osgood,  Wilfbbd  Hudson.  Catalogue  of  the  Type- 
specimeos  d  Mammalw  m  the  United  States  National  Museum,  including  the 
Bk^cal  Survey  Collection.    Bull.  U.  S.  Nat.  Mus.  62,  January  28,  1909. 

The  type^wefoeiis  of  speete  In  the  funfly  Tupailds  In  the  U.  8.  NatiaDal  Mmenm,  Ustod,  pp. 
2S1-254. 

Mason,  Rev.  Francis.    The  natural  productions  of  Burmah,  1850. 
On  p.  224  mentions  Tupakijavanka  and  peruana  ('mchineruU  and  bdaniferi). 

Matschds,  Paul.    Hher  Saugethiere  von  der  Philippinen.    Sitz-Ber.  Get.  nat. 
Preunde,  Berlin,  1898,  pp.  38,  43.  ^ 
Original  description  of  Tupaia  mStUndorffl. 

IfxABNS,  Edgar  A.    Descriptions  of  new  Genera  and  Species  of  Mammals  from  the 
Philippine  Islands.    Proc.  U.  S.  Nat.  Mus.,  vol.  28,  pp.  425-460,  May  13,  1905. 
Original  description  of  genus  UroffoU  and  species  q/lindrun  (— everetU). 

HxusRB,  J.  C.  H.  Dx.  tJber  die  Haare  der  S&ugethiere,  besonders  Ober  ihre  Anord- 
nung,  pp.  312-124.    Morph.  Jahrb.,  vol.  21,  1894. 

On  p.  308,  the  arrangDnient  of  the  hairs  of  Tupaia  javanica  and  of  PtOoceneut  lowU,  and  sohematio 
Itgore  of  the  scales  and  haizs  of  tafl  of  PiNiocerctw  (Og.  3,  p.  319).  Haln  aiiM,  singly,  and  not  in  definite 
groaps,  3  hairs  to  a  scale  in  PtUocerau.  Hairs  of  Tupaia  have  a  thicvkmww  of  0.010  to  0.020  mm.,  occa- 
sionally 0.065  nun.    Hairs  of  Pfttocfrciw  0.012  mm.  in  diameter. 

MnjLXR,  Gbrrtt  S.,  Jr.  Mammals  collected  by  Dr.  W.  L.  Abbott  on  Islands  in  the 
South  China  Sea.    Proc.  Wash.  Acad.  Sci.,  vol.  2,  pp.  203-246,  August  20,  1900. 

Original  descriptions  of  Tupaia  bunox,  T.  tordida,  T.  chrpwrnalia.  T.  toaa  (now  TatM  lingM) 
recorded  from  Ltnga  Island,  T.  mataceanaf  from  Linga,  with  Olnstrations  of  skull  of  latter. 

.    MammalB  collected  by  Dr.  W.  L.  Abbott  on  Pulo  Lankawi  and  the  Butang 

Islands.    Proc.  Biol.  Soc.  Wash.,  vol.  13,  pp.  187-193,  December  21,  1900. 

Records  Tupaia  ferruginta  on  Polo  Lankawi  and  Butang  Islands,  and  also  at  Trong,  Lower  8iam. 
At  present  these  represent  3  fbrms  of  Tupaia  lacemata.  At  the  thne  of  Miller's  paper  examples  of  true 
Tupaia  glis  ferru^nea  were  not  in  the  United  States  National  Museum  coUectkm. 

.    Mammalfl  collected  by  Dr.  W.  L.  Abbott  on  the  Natuna  Islands.    Proc.  Wash. 

Acad.  Sci.,  vol.  3,  pp.  111-138,  March  26,  1901. 

Original  deecrfptkm  of  Tupaia  (now  Tana)  iirhatsenetuit.  T.  ipUndUula  (now  natunm)  recorded 
on  Bungnran,  and  T.  ludda  on  Laut. 

.    The  Mammals  of  the  Andaman  and  Nicobar  Islands.    Proc.  U.  S.  Nat.  Mus., 

vol.  24,  pp.  751-795,  May  28,  1902. 

Origtaial  desoriptiQn  of  Tupaia  nkobarioa  turd^  Little  Nieohar,  and  neefd  ot  T.%.  nkoburka  on 
Oreat  NIoobar. 

.    Mammals  collected  by  Dr.  W.  L.  Abbott  in  the  region  of  the  Indragiri  River, 

Sumatra.    Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  pp.  143-159,  June  11, 1902. 

Original  desoriptfcm  of  Tupaia  pkmuraf  BiAkep  Island.  T.  malaecana  recorded  from  Linga Island  and 
Indragiri  River,  and  from  Sinkep  (now  T.  minor  sincipit),  and  T.  tana  from  Linga  (now  Tana  lingx). 

.    MammalB  collected  by  Dr.  W.  L.  Abbott  on  the  coast  and  islands  of  north- 

west  Sumatra.    Proc.  U.  S.  Nat.  Mus.,  vol.  26,  pp.  437-484,  February  3,  1903. 

Records  Tupaia  ferrugima,  Loh  Sidoh  and  Tapannli  Bays;  7*.  tana  (now  7\mo  tana  tuaneui)  from 
Toangku  Island,  r.  motaccana  from  Tapannli  Bay. 

.    Seventy  New  Malanyan  Mammals.    Smiths.  Misc.  Coll.,  vol.  45,  No.  1420, 

pp.  1-73,  pis.  1-19,  text  fig.  1,  November  6,  1903. 

Original  descriptions  of  Tupaia  eaitanea,  Bintang  Island;  T.  puUmitf  Pnlo  Aor;  T.  teplkrura,  Tana 
Bate  Island;  7*.  dlryfl09(Mer,Pagi  Islands  (skull,  fig.  1,  pi.  10);  r.een^koOt,  Tana  Bala  Island.  Views  of 
akoll  of  Tupaia  fenuginea  from  Tringanu,  fig.  2,  pi.  10.  Key  to  specieB  of  tpUnikula  group=  T.  ludda, 
T.  tplendiduia,  71  cArytomatta,  and  T.eaitanea. 

-.    Mammals  collected  by  Dr.  W.  L.  Abbott  in  the  Karimata  Islands,  Dutch 

East  Indies.    Proc.  U.  S.  Nat.  Mus.,  vol.  31,  pp.  66-66,  July  23, 1906. 
Original  description  of  Tupaia  earimatm. 
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MiLLBB,  Gbrrtt  S.,  Jr.    The  MammalH  collected  by  Dr.  W.  L.  Abbott  in  the  Rhio- 

Linga  Archipelago.    Proc.  U.  S.  Nat.  Mus.,  vol.  31,  pp.  247-286,  September  11, 1906. 

Records  I^jwtocaftonea from  Polo  Blntang;  r.  (ana  (now  TVmsttn^c)  from  Linga;  T,phmumtnm 

Binkep;  T./emtginea  (now  T.  §Ui  batamtna)  from  Batam;  T,  nalaoeamm  from  Linga  and  Sinkep  (now 

part  T.  minor  sineipit). 

.    DescriptionB  of  two  new  genera  and  sixteen  new  species  of  mamTnals  from 

the  Philippine  Islands.    Proc.  U.  S.  Nat.  Mus.,  vol.  38,  pp.  391-404,  August  19, 
1910. 

Original  description  of  Tvpaia  cufonit,  p.  393. 

MivABT,  St.  Georob.    Notes  on  the  Osteoldgy  of  the  Insectivora,  Joum.  Anat. 
Physiol.,  vol.  1,  1867,  pp.  292-295,  and  vol.  2,  1868,  pp.  145-146. 

Describes  skull,  osteology,  and  teeth  of  Tupaia,  and  lUnstrates  trunk  Tertebne,  and  grinding  snrflMe 
of  upper  molars  of  Tupaia  and  PtUoeerem  and  lower  of  Tupcia, 

— : .    Notes  suj:  I'ost^logie  des  insectivores.    Ann.  Sci.  Nat.,  Paris,  ser.  5,  vol.  8, 

1867,  pp.  221-284,  and  vol.  9,  1868,  pp.  311-372. 
A  publication  in  French  of  the  above. 

On  Hemicentetes,  a  new  genus  of  Insectivora,  with  some  additional  remarks 


on  the  osteology  of  that  order.    Proc.  Zool.  Soc.  London,  1871,  pp.  67-79. 

A  general  account  of  the  families  and  genera  of  Insectivora.    Osteological  characters  of  Tupalldn 
well  set  forth.    Three  genera  recognised  in  family,  Tupata,  PtUocereuSf  Hplomift. 

MoDiouANi,  E.    Appund  intomo  ai  manmiiferi  dell'  isola  Nias.    Ann.  Mus.  Civ. 
Stor.  Nat.  Genoa,  ser.  2,  vol.  7  (27),  1889,  pp.  238-245. 
Records  T^cpaia  jaoonica  on  Nias. 

Murray,  A.    Geographical  Distribution  of  Mammals,  1866,  p.  233,  map  65. 

Briefly  gives  distribution,  not  mentioning  Oeykm,  but  the  colored  area  of  distribution  on  the  map 
inoludei  Ceylon. 

Nehrino,  Alfred..  tJber  S&ugethiere  von  den  Philippinen,  namentlich  von  der 
Palawan-Gruppe.    Sitz.-Ber.  Ges.  naturf.  Freunde,  Berlin,  1894,  pp.  179-193. 

On  p.  184  record^  Tupaia  femtginea  from  the  Calamines  (=  T .palawanetit)  and  probably  came  ttook 
Palawan. 

Obborn,  Henry  Fairfield.  The  Age  of  Mammals  in  Europe,  Asia,  and  N<»th 
America,  1910. 

On  p.  522,  under  classification  of  Mammals:  Suborder  Menotjrphla,  Family  Tupadide,  genera  3\tpafe, 
PtXhctraUt  and  family  Maoroeoelidids. 

Owen,  Richard.    Odontography,  vol.  1,  p.  419,  vol.  2,  pi.  HI,  t%,  3,  1840-1846. 
Illustrations  and  descriptions  of  teeth  of  Ta;na, 

Palmer,  T.  S.    Index  Genera  Maminalium=North  American  Fauna,  No.  23,  1904. 
On  page  875  are  gathered  together  the  family,  subfunily  names,  genera,  and  subgenera,  the  latter 
fully  discussed  in  the  body  of  the  work.    The  only  omission  I  have  noticed  is  OUpora  Jentink. 

Parker,  W.  K.  Development  of  the  skull  in  the  Mammalia:  a  few  remarks  on  an 
adult  skull  of  Tupaia  javanica.  Philos.  Trans.  Royal  Soc.  London,  vol.  176,  year 
1885,  pp.  267-8,  pi.  1,  1886. 

A  rather  brief  account,  showing  Tupaia,  rather  primitive,  with  certain  manupial  afDnlties,  but  in 
brain  capacity  approaching  lemurs. 

Paulli,  Simon,  t^ber  die  Pneumaticit&t  des  Schfidels  bei  den  S&ugethieren,  Morph. 
Jahrb.,  vol.  28,  pp.  483-564. 

On  p.  486,  endo  and  ecto  turbinab  of  Ciadc^MUi  disonswd,  peculiar  among  the  Insectivora  in  hairing 
only  2  eoto-turblnals  instead  of  3. 

Pechuel-Loesche.    Brehms  Tierleben,  1890,  vol.  2,  pp.  382-383. 
Brief  account  of  Tupailds,  but  Ptilocercui  omitted. 
Woodcut  of  Tatna, 

Pelzeln,  August  von.  ttber  die  malayische  S&ugethier-Fauna,  K.  k.  sool.  hot 
Ges.  Wien,  1876,  pp.  53-74,  and  map. 

r«|xiia  mentionod  as  occurring  in  his  "tibetanisohe  hinterindien  and  sundaishe  Untoabteilung." 


Digitized  by  VjOOQIC 


val976.  TREE8HBBW8:  FAMILY  TVPAIIDJB^LYOy.  177 

Pbtbbs,  Wilhelm.  XShet  die  Sfiugethier-Gattung  Solenodon.  Abh.  k0n  Akad.  Wiss., 
Berlin,  1863,  p.  20. 

OatUne  cliiBiHVmrfcin  of  ImeoUvara,  under  Tapayn:  1.  dtdobatfls;  2.  Ptflooeroai;  8.  Hylogato. 

PoMBL,  A.    ifetudes  BUT  les  camaasieiB  insectivoree  (extrait),  Seconde-F^urtie.— Olaai- 
fication  dee  inaectivorefl.    Arch.  Sci.  Phys.  Nat.  Geneve,  vol.  9,  1848,  pp.  244-251. 
On  p.  250  the  treMhrews,  called  HylogaUens  (one  genus  SorexgUt),  thb  flnt  type  of  the  tribe  OUeori- 
eiBDS  (QUsorloiDa),  the  second  type  being  DlpogaUens  with  the  gsnera  MaeroteOii  and  Petroiromut, 

PousABQUss,  £.  DB.  Mammif^refl  de  Tlndo-Chine.  Miasion  Pavie  Indo-Chine, 
1879-1895,  ifetudes  diversee,  III,  Becherches  our  rHietoire  Naturelle  de  Tlndo- 
Chine  orientale,  pp.  510-549. 

Mentfcms  as  oocozilDg  In  Indo-Chtaia  T%pala  eUnentii,  T,  beJaitiftri,  T.fmuginm,  DendrogaUfrenaia 
(p.  630). 

Rakvles,  Sir  Thomas  Stahiord.  Descriptive  Catalogue  of  a  zoological  coUection 
made  on  the  account  of  the  Honourable  East  India  Company,  in  the  Island  of  Sumatra 
and  its  vicinity,  etc.  Trans.  Linn.  Soc.  London,  vol.  13  (1822),  pp.  239-274  (mam- 
mals}, May,  1821. 

Original  desoriptSon  of  the  genus  Tupaia  and  species /oru^foss  and  tana;  remarks  on  habits. 

Ridley,  H.  N.    On  the  Dispersal  of  Seeds  by  Mammals.    Joum.  Straits  Branch 
Boyal  Asiat.  Soc.,  No.  25,  pp.  11-32, 1894. 
On  p.  21  mentjons  eating  of  fruits  by  Tupaia  fermginea. 

.    List  of  Mammals  recorded  from  Pahang.    Joum.  Straits  Branch  Royal  Asiat. 

Soc.,  No.  25,  pp.  57-60, 1894. 

Tmpalajtmighuataid  T./aoanios  (probabty«"r.  minor  fnolaeeatia.) 

The  Mammals  of  the  Malay  Peninsula.    Natural  Science,  vol.  6,  January, 


1896,  pp.  23-29. 

Sxoellent  remarks  on  the  habits  of  Tupaia  gU»  fenugiiua. 

Robinson,  H.  C.  A  List  of  a  Small  Collection  of  Mammals  and  Birds  from  the  Moun- 
tains of  Ulu  Langat,  Selangor.  Joum.  Fed.  Malay  States  Mus.,  vol.  4,  November, 
1911,  pp.  235-241. 

Beoofds  Tupaia  ferrugineafii  i  ugtma, 

H.  C.  R[obimbon]  and  C.  B[odbn]  K[los^].    In  Thomas  and  Wroughton,  Joum.  Fed. 
Malay  States  Mus.,  vol.  4,  No.  1,  December,  1909,  pp.  111-112. 
Notes  €0  the  habits  of  Tupaia  fenuginea, 

■.    On  Six  New  Mammals  from  the  Malay  Peninsula  and  Adjacent  Islands. 
Joum.  Fed.  Malay  States  Mus.,  vol.  4,  No.  2,  pp.  169-174,  April,  1911. 
Original  description  of  Tupaia  Jenugiiua  wiOiiMoni, 

On  New  Mammals  from  the  Malay  Peninsula  and  Adjacent  Islands.    Joum. 


Fed.  Malay  States  Mus.,  vol.  4,  pp.  241-246,  November,  1911. 

Original  desor^tion  of  Tupaia  faruginea  penangentis'^  Tupaia  glU  glis,  Penang  Island. 

ScHiNZ,  H.  R.    Natuigeschichte  und  Abbildungen  der  Menschen  imd  der  S&uge- 
thiere,  p.  54 

Brief  desor^tion  of  " COaiobatea  (sic)  ferrugineut."  "It  lives  in  Java.''  Black  and  white  figure  on 
plate  11.  Evidently  compiled  fh>m  CuTier. 

.    Natuigeschichte  und  Abbildungen  der  Sftugethiere,  1824,  pp.  87-88,  pi.  62. 

Brief  descr^tion  and  black  and  white  iUustration  of  **  Chiadobate$  (sic)  Javanieua."  Evidsntty 
eompfled  flrom  Covisr.  Among  the  known  species  in  the  genus  are  "Der  gestrelfteTapaJa.  Gadeb. 
vftfttfM,  in  Sumatra.  Der  Tana,  CZddo6.  (ana,  in  Sumatra.  Der  rostltebe  Tupi^a.  Ciadtb.  Jerrugineua, 
In  Java." 

ScHLXOBL,  HiBMAMN.    Handleiding  to  de  Beoefening  der  Dierkunde,  1857,  vol.  1, 
pp.  58-59,  pi.  3,  fig.  31  (I). 

Describes  the  genus  Tupaia  and  mentions  in  it  Jamnka,  tana,  ionoUi  (new),  black  and  white 
flgoxe  of  latter. 

80469^—ProcNJl.  vol.45— 13 ^12 
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SoHLBOBL,  HxRMANN.  Die  Dierentuin  van  het  Eon.  Zool.  Gen.  Natuia  Artifl  Magi»- 
tra»  Mammalinm,  1872. 

Bather  poor  woodoot  of  Tana  4onaUt  on  page  62;  short  desor^tkm  of  g«nus;  species  mentkniody 
Javaiiiea,  tana,  donalit. 

ScHLBQEL,  HxRMAKN,  and  Mt^LLER,  Sal.  Ovof  do  op  de  oostindische  eilanden 
levende  soorten  van  het  geelacht  HylogaUa.  Verb.  Nat.  Creech.  Nederl  oven. 
Bezitt.,  1843,  pp.  159-168,  pis.  26  and  27. 

Deserlptloiis  of  the  4  then  known  Malayan  species,  tana,  fenughua,  Javanka,  mwina  (new);  colored 
niostrations  of  the  heads  of  the  others,  and  entire  animal  of  murina;  drawing  of  skulls  and  bones  of  feet 
of  all;  original  pqblJcation  of  Hplogalea  as  the  generic  term  for  the  treeshrews. 

ScHNXiBBB,  GuBTAV.  Eigebnlsse  zoologlscher  Forschungareisen  in  Sumatra  O.  K. 
Zool.  Anzeiger,  vol.  27,  pp.  722-724,  July  12,  1904. 

Contains  original  description  of  Tupataferruginea  demttta.    See  Oldfleld  Thomas. 

Exgebnisse  zoologischer  FoxBchungsreisen  in  Sumatra.    S&ugetiere  (Mammalia). 

Zool.  Jahrb.,  vol.  23, 1905,  pp.  1-172. 

Reoords  specimens  collected  in  the  Deli  and  Indragiri  regions,  ennmerating  Ptdoeereut  lowHf  Tupala 
fenuginea,  T.  f.  ienUsw,  T.  tplendidvia  (probably  T.  Haca),  T.  oastanea  (—  T.  siaca),  T.  javanka,  T, 
mataecana,  T  tana,  and  T,  tana  var.  tpedota  (the  latter  two  probably  represent  the  same  form,  tana). 
Interesting  remarks  on  living  spedmeDs  of  PtHocereiu.  BlnstratioDs  in  colors,  plates  1  and  2  of 
PtUoeennuvaA  Tupata  demista, 

Sglatbr,  W.  L.  and  P.  L.    Geography  of  Mammals,  1899,  p.  145. 

Mentions  Tupaia  and  PtOoeercut  as  being  very  characteristic  of  the  Malayan  Sabregion  of  the 
Oriental  Region. 

ScuDDBB,  Sahubl  H.  Nomonclator  Zoologicus.  Bull.  U.  S.  Nat.  Mus.,  No.  19, 
1882. 

In  part  2,  p.  130,  original  publication  of  OUriaorex. 

Stbrndale,  R.  a.  Natural  History  of  the  Mammalia  of  India  and  Ceylon,  1884,  pp. 
99-104. 

Describee  the  mainland  and  Nioobar  species  and  indudes  PtOoeerctu,  thinking  it  may  be  found 
in  Tennsnerim.    Remarks  on  habits,  etc.,  mostly  quoted. 

Stone,  Witmbr,  and  Rbhn,  J.  A.  G.  A  collection  of  Mammals  from  Sumatra,  with  a 
Review  of  the  genera  Nycticebus  and  Tragulus.  Proc.  Acad.  Nat.  Sci.  Fhila., 
1902,  pp.  127-142. 

7upaia  tana  recorded  fkt>m  Ounong  Sugi,  Lampong  District,  Sumatra. 

Tbmminck,  C.  J.    Monographies  de  Mammalogie,  vol.  1,  1827. 
On  p.  19  first  use  of  HplogaU  for  the ''  barbarous  **  Tupaia. 

THOMA.S,  Oldfteld.  On  the  Mammals  presented  by  Allan  O.  Hume,  Esq.,  C.  B.,  to 
the  Natural  History  Museum.    Proc.  Zool.  Soc.  London,  1886,  pp.  54-79. 

Records  Tupaia  bdangeri  (now  called  ekinewia)  from  Aimole  and  Machi  Manlpur;  T.  bdangeri  and  T. 
ferrugineatromTeDaaaerim;  r./nru^nea  from  Malacca  and  Selangor;  r./apaiiioa(probablyr.nialac»iia) 
from  Selangor  and  Johore. 

.  On  the  Mammals  of  Mount  Eina  Balu,  North  Borneo.  Proc.  2^1.  Soc.  Lon- 
don, 1889,  pp.  228-236. 

On  p.  229  reoords  3  specimens  of  Tupaia  fermginea  from  Mount  Kina  Balu,  collected  by  John  White* 
head.    They  were  probably  examples  of  T.  morUaiui  baluentit. 

.    On  a  Collection  of  Mammals  obtained  by  Dr.  Emin  Pasha  in  Central  and 

Eastern  Africa.    Proc.  Zool.  Soc.  London,  1890,  pp.  443-450. 

Remarks  on  the  teeth  of  the  MacrosoelididaB  and  figure  of  the  milk  dentition  of  Petrodromus, 

.    On  some  new  Mammalia  from  the  East  Indian  Archipelago.    Ann.  Mag. 

Nat.  Hist.,  March,  1892. 

Original  desorlptioii  of  Tupaia  wentH  (now  UrogoU  eventti)  and  T.  pitfa,  71  montana,  T.  mdloMira 
(now  Dendrogaie  melawtra). 

.  On  some  Mammals  from  Mount  Dulit,  North  Borneo.  Proc.  Zool.  Soc.  Lon- 
don, 1892,  pp.  221-227. 

Among  them  Tupaia  tana,  montana,  minor,  mOanura,  and  on  p.  227,  T,  doneUt. 
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Tbomas,  Oldfibld.  On  the  Mammalia  collected  by  Signor  Leonardo  Fea  in  Burma 
and  Tenaaserim.  Ann.  Mus.  Civ.  Stor.  Nat.  Genoa,  ser.  2,  vol.  10  (1890-91),  pp. 
91S-949, 1892. 

On  p.  830  noofds  TupainfenughiM  heUmgeH  (ambracfag  both  Jtdaiigeri  and  rtftifltito  of  Xtub  prwnt 
paper).    DfacoaBgB  namber  of  mammm  in  r./nTii^<iMa,tetia,0lZM<,  and /amnios. 


.    On  some  new  Bomean  Mammalia.    Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  11, 

pp.  341-347,  May,  1893. 

Ordinal  dascriptkm  of  TupaHafermginm  Vmgipt9, 


.    Description  of  a  new  Bomean  Tupaia.    Ann.  Mag.  Nat.  Hist,  ser.  6,  vol.  12, 

pp.  53,  54,  July,  1893. 

OitgiDal  descrlptioQ  of  Tuptia  graelOt. 

On  the  Palawan  Representative  of  Tupaia  ferrugm$a.    Aim.  Mag.  Nat. 


Hist.,  ser.  6,  vol.  13,  p.  367,  April,  1894. 

Original  description  of.  Tupah/errughua  paktwattentk. 

.    On  some  Mammalw  collected  by  Dr.  E.  Modigliani  in  Sipora,  Mentawei 

Islands.  Ann.  Mus.  Civ.  Stor.  Nat.  Genoa,  ser.  2,  vol.  14,  pp.  661-672,  January, 
1885. 

Original  deBcrlptlon  of  Tupaia/erruginea  hvpoehrym,  type-locality,  Java. 

.  In  Schneider,  Gustav.    Eigebnisse  zoologischer  FOTBchungsreisen  in  Sumatca, 

O.  K.    Zool.  Anzeiger,  vol.  27,  pp.  722-724,  July  12, 1904. 
Original  description  of  TupahfermgHua  demkta. 

.    The  Duke  of  Bedfc^'s  Zoological  Exploration  in  Eastern  Asia.^III.  On 

Mammals  obtained  by  Mr.  M.  P.  Anderson  in  the  Philippine  Islands.  Proc.  ZooL 
Soc.  London,  1907,  pp.  140-142,  June  12,  1907. 

Remarks  on  status  of  UngaU  everetH  and  U.  qfUadrwa,  p.  140. 

.    On  Mammals  collected  by  Mr.  H.  G.  Robinson  on  Tioman  and  Aor  Islands, 

S.  Cbina  Sea.    Joum.  Fed.  Malay  States  Mus.,  vol.  2,  No.  3,  pp.  101-106,  1908. 
Records  Tupaia  mndidA  on  Tioman. 

.    Two  new  Mammals  from  the  Malay  Peninsula.    Ann.  Mag.  Nat.  Hist.,  ser.  8, 

vol.  5,  pp.  424-426,  May,  1910. 

Original  description  otPtOocercuMlowi  eontknantU. 

Tbomas,  Oldpield,  and  Habtbbt,  Ernst.    list  of  the  first  collection  of  Mammals 
from  the  Natuna  Islands.    Nov.  Zool.,  vol.  1,  pp.  662-660,  September,  1894. 

Record  PtUoeereuB  Unci  on  Sirhassen  and  Tupaia  tpUndiduia  (now  wU»/nm)  on  Bongnran  and  T.  tana 
(DOW  HrkatBtnentit)  on  Sirhassen. 

.    On  a  second  collection  of  Mammals  from  the  Natuna  Islands.    Nov.  Zool., 

vol.  2,  December,  1895,  pp.  48^-492. 

Tupaia  ipUndUuta  typka  recorded  from  Bnngaran  (now  T,  nahmm)9nd  original  description  of  Tupaia 
tjOendidulalueiia, 

Thomas,  Oldfield,  and  Wbouohton,  R.  C.    Diagnoses  of  new  Mammalw  coUected 
by  Mr.  H.  0.  Robinson  in  the  islands  of  the  Straits  of  Malacca.    Ann.  Mag.  Nat. 
Hist.,  ser.  8,  vol.  4,  pp.  534-536,  December,  1906. 
Original  description  of  Titpaia  Jaeemaia. 

• .    On  Mammals  from  the  Rhio  Archipelago  and  Malay  Peninsula  collected  by 

Messrs.  H.  G.  Robinson,  G.  Boden  Kloss,  and  E.  Seimimd,  and  presented  to  the 
National  Museum  by  the  Government  of  the  Federated  Malay  States.  Joum.  Fed. 
Malay  States  Mus.,  vol.  4,  No.  1,  pp.  99-129,  December,  1909. 

Tupaia  coitBiMB  oo  Bintang  r./emi^inas,  8.  £.  Jobore  and  8iDgq;>ore;  T.f.  tetonwna  oo  Batam. 
Notes  by  RobtDsoo  and  KkMioo  TJlmugiMa, 
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Trouessabt,  E.-L.    Catalogus  Mammalinm  tarn  viventium  quam  foasilium,  vol.  1, 
1897,  pp.  167-169. 

Ptdoeereus,  1  form;  Tupafa,  sat^genus  Dendngale,  2  forms;  subgenus  Tupata,  20  fofms. 

Vol.  2,  1899,  appendix,  pp.  1286,  1287.    Two  additional  species  of  Tupcda. 
Quinquennale  Supplementum  Anno  1904,  pp.  120-123.    The  species  and  subspe- 
cies of  subgenus  Tupaia  now  28. 

[ViGOiiB.]    Catalogue  of  Zoological  Specimens.    Memoir  of  the  Life  and  Public 
Services  of  Sir  Thomas  Stamford  Raffles,  etc.,  by  Sophia  Raffles,  London,  1830. 
Pages  637-638,geims  r»inja.  Tup.  rano,  Sumatra.  r«p.*/ai«fii(s,Java.  rttp./emi^<}May Sumatra. 

VoGT,  Gabl,  and  Spboht,  Fbibdbrich.    Die  S&ugetiere  in  Wort  und  Bild,  1883. 

On  p.  87  a  short  aooount  of  treeshrews  and  wood  cut.    CladcbaU$,  PtSiocerevM,  {BflomtM  also 
Inohided),  family  TupeJflB. 

Waoleb,  J.  6.    Naturliches  System  der  Amphibien  mit  vonuogehender  Qassifica- 
tion  der  S&ugthiere  und  VOgel,  1830. 

On  p.  15,  genus  9,  BflogaU,  with  the  speofes/emvifies,  taiMi,/atMHilos. 

Wagnxr,  J.  A.    Schreber*8  S&ugthiere,  Supplementband,  2.  Abtheilmig,  1841,  pp. 
37-44,  p.  663. 

Systematks  aooount  of  the  known  Tupailds,  CladtilbaUa  tann,  p.  40;  C/nrti^toMw,  p.  41;  C  6elaii^ 
(new),  p.  42;  C  apedonw  (new),  p.  43;  C.  jaranictw,  p.  44;  C.  mtMimw,  p.  653. 

.    Schreber*8  S&ugthiere,  Supplementband,  6.  Abth.  1866,  pp.  624-629,  and 

pis.  34  and  36,  in  colors. 

Desoriptlans  of  CtadobaUt  (ana,  p.  525;  Cl.ferruffineuaf  p.  526,  pL  34;  CI,  ettioti,  p.  520;  CLJavankitt, 
p.  527;  CI,  belanceri,  p.  527;  CL  murinua  (subgenus  Deniingaie),  p.  528;  PtOocercua  lowU,  pL  85. 

Wallace,  A.  R.    Geographical  Distribution  of  Animals,  1876,  vol.  1,  p.  337,  pL  8, 
vol.  2,  p.  187. 

Mentions  in  a  yery  general  way  the  distributkm  of  the  funfly.    ^lomyt  is  regarded  as  a  member  of 
theTupalidsB. 


Island  Life,  1881. 


On  p.  345,  list  of  the  then  known  Bomean  Tupailds,  r«paia,  DeniirogdU,  Pmoeenu  (slo). 

Watkbhousb,  G.  R.    Catalogue  of  the  Mammalia  preserved  in  the  Museum  of  the 
Zoological  Society  of  London,  1838. 

On  page  19  four  specimens  listed,  r«pate  tena  (probably  the  original  specimen),  T,j99tmka,  T* 
fmuginea, 

.    Description  of  a  new  species  of  Tupaia  discovered  in  Continent  of  India  by 

Walter  Elliot,  Esq.    Proc.  Zool.  Soc.  London,  1849,  pp.  106-108,  pi.  13. 

Original  desar^tkm  of  Tupaia  OUoU  in  comparison  with  T,  tana,  ferrmglnea,  and  jdoanioo;  very  gaoA 
plate  in  colors. 

Wbbxb,  Max.    Die  S&ugethiere,  1904. 

Pages  370  and  377,  family  Tupailds  defined;  two  genera  recognised,  Tupaia,  PtOocenua. 

WiLUNK,  T.    Mammalia  voorkomende  in  Nederlandsch-IndiS.    Nat.  Tijdschr.  Ned.- 
Ind.,  vol.  66,  pp.  296-300,  1905. 

A  list  of  Tupailds  known  up  to  1906  and  occurring  In  the  Dutch  East  Indies,  oooqilled  and  aon- 
crltical. 

WiNGE,  Hebluf.    Jordfundne  og  nulevende  Flagermus  (Ghiroptera)  fra  Lagoa  Santa, 
Minas  Qeraes,  Brasilien. 

Pages  41-61,  varloas  osteologlcal  and  anatomical  obeeryatlons  on  treeshrews,  usually  deslgiiatwl 
as  Ciadobatit,  sometimes  as  r«pala. 

Zblbbob,  Johann.    S&ugethiere.    Reise  der  Osterreichischen  Fregatte  Novam  vm 
die  Erde  in  den  Jahren  1857,  1858, 1859.    Zool.  Theil,  vol.  1, 1869,  pp.  l'A2,  pis.  1-3. 
Original  description  of  rtcpala  nkobarioa,  with  a  plate  In  oolofs  of  entire  animal  and  a  plate  Ulas- 
trating  skeleton,  skull,  and  teeth. 
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EXPLANATION  OP  PLATES. 

Plate  1. 

Tupaia  iKsnmilis,  Pulo  Condore.  Reproduction  of  the  origiiial  figure  of  William 
Ellis'  Sckarus  dissimUis,  in  his  natural  history  journal,  written  during  Gapt.  Cook's 
third  voyage,  1776-1780;  now  in  the  British  Museum  (Natural  History).  Repro- 
duced by  the  permission  of  the  authorities  of  the  British  Museum.  A  scale  of  100 
mm.  was  laid  on  the  page  when  photograph  was  made. 

Plate  2. 

Skeleton  of  Tupaia  laeemata  tvUkinaoni;  Cat.  No.  49468,  U.S?!n.M.,  Tarang,  Lower 
Siam;  collected  by  Dr.  W.  L.  Abbott.    About  one-half  natural  size. 

Plate  3. 

External  appearance  of  Tupaia  nicobarica,  T.  javanica,  T.  minor ^  and  T.  glis.    About 

one-third  natural  size. 

Pig.  1.  Tupaia  nicobarica  turda;  Type;  Cat.  No.  111757,  U.S.N.M.,  Little  Nicobar 
Island;  Dr.  W.  L.  Abbott,  collector. 

2.  Tupaia  javanica;  Cat.  No.  154598,  U.S.N.M.,  Mount  Salak,  Java;  Bryant  and 

Palmer,  collectors. 

3.  Tupaia  minor  minor;  Cat.  No.  145575,  U.S.N.M.,  Sempang  River,  western 

Borneo;  Dr.  W.  L.  Abbott,  collector. 

4.  Tupaia  glis  ferruginea;  Cat.  No.  114548,  U.S.N.M.,  Tapanuli  Bay,  west  coast 

of  Sumatra;  Dr.  W.  L.  Abbott,  collector. 

Plate  4. 

External  appearance  of  Anathana  ellioti  (Waterhouse).  After  the  original  plate  in 
colors  by  Waterhouse  in  the  Proceedings  of  the  Zoological  Society  of  London  for  1849. 

Plate  5. 

External  appearance  of  Dendrogale  mwrina  (Schlegel  and  Miiller).  After  the  original 
figure  in  Verhandelingen  over  de  Natuurlijke  Geschiedenis  der  Nederlandsche 
Overzeeeche  Bezittingen,  1843. 

Plate  6. 

External  appearance  of  Tana  cervicalis^  T.  dorsalii,  Urogale  everetti.    About  one-third 

natural  size. 

Kg.  1.  Tana  cervicalis  cervicalis;  Type;  Cat.  No.  121754,  U.S.N.M.,  Tana  Bala,  Batu 
Islands,  off  west  coast  of  Sumatra;  Dr.  W.  L.  Abbott,  collector. 

2.  Tana  dorsalis;  Cat.  No.  142245,  U.S.N.M.,  Kapuas  River,  western  Borneo; 

Dr.  W.  L.  Abbott,  collector. 

3.  Urogale  evereUi;  Cat.  No.  125287,  U.S.N.M.  (Type  of  U,  cylindrura),  Mount 

Apo,  Ikfindanao,  Philippine  Islands;  Dr.  E.  A.  Meams,  collector. 

Plate  7. 

External  appearance  of  Plilocercus  hmi  Gray.    After  the  original  plate  by  Gray  in 
the  Proceedings  of  the  Zoological  Society  of  London  for  1848. 
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Plate  8. 

SkullB  of  Treeafarewe  of  the  genus  Tupaia,    All  figures  natural  size. 

Fig.  1.  Tupaia  chmerms;  Cat.  No.  37384,  U.S.N.M.,  Carin  Hills,  Burma;  Leonardo 
Fea,  collector. 

2.  Tupaia  belangeri;  Cat.  No.  124284,  U.S.N.M.,  Tefok  Besar,  Tenasaerim;  Dr. 

W.  L.  Abbott,  collector. 

3.  Tupaia  laeemata  toUkinionx;  Cat.  No.  83254,  U.S.N.M.,  Trong,  or  Taiang, 

Malay  Peninsula;  Dr.  W.  L.  Abbott,  collector. 

4.  Tupaia  laeemata  raviana;  Type;  Cat.  No.  104355,  U.S.N.M.,  Pulo  Rawi, 

Butang  Islands,  west  coast  Malay  Peninsula;  Dr.  W.  L.  Abbott,  collector. 

5.  Tupaia  laeemata  laeemata;  Cat.  No.  123901,  U.S.N.M.,  Pulo  Lankawi,  west 

coast  Malay  Peninsula;  Dr.  W.  L.  Abbott,  collector. 

6.  Tupaia  glia  ferruginea;  Cat.  No.  141074,  U.S.N.M.,  Tarussan  Bay,  west  coast 

oi  Sumatra;  ^r.  W.  L.  Abbott,  collector. 

7.  Tupaia  Uphrura;  Type;  Cat.  No.  121752,  U.S  J^.M.,  Tana  Bala,  Batu  Islands, 

southwest  coast  of  Sumatra;  Dr.  W.  L.  Abbott,  collector. 

8.  Tupaia  glis  glis;  Cat.  No.  1444/11,  Selangor  Museum,  Penang  Island,  west 

coast  Malay  Peninsula. 

9.  Tupaia  gli$  batamana;  Type;  Cat.  No.  142151,  U.S.N.M.,  Batam  Island, 

Rhio  Archipelago;  Mr.  C.  Boden  Kloss,  collector. 

Platb  9. 

Skiills  of  treeshrewB  of  the  genus  Tupaia.    All  figures  natural  size. 

Fig.  1.  Tupaia  cuyords;  Type;  Cat.  No.  26,  Philippine  Museum,  Cuyo,  Philippine 
Islands;  McGregor  and  Celestino,  collectors. 

2.  Tupaia  montana  montana;  Cat.  No.  84507,  U.S.N.M.,  Mount  Dulit,  northern 

Borneo;  Charles  Hose,  collector. 

3.  Tupaia  picta;  Cat.  No.  84506,  U.S.N.M.,  Baram  District,  northern  Borneo; 

Charles  Hose,  collector. 

4.  Tupcda  ditcolor;  Type;  Cat.  No.  124703,  U.S.N.M.,  Island  of  Banka;  Dr. 

W.  L.  Abbott,  collector. 

5.  Tupaia  kmgipes  salatana;  Type;  Cat.  No.  151882,  U.S.N.M.,  Pangkallahan 

River,  Elumpang  Bay,  southeastern  Borneo;  Dr.  W.  L.  Abbott,  coUector. 

6.  Tupaia  hypochrysa;  Cat.  No.  154599,  U.S.N.M.,  Mount  Salak,  western  Java; 

Bryant  and  Palmer,  collectors. 

7.  Tupaia  phanara;  Type;  Cat.  No.  113148,  U.S.N.M.,  Sinkep  Island;  Dr.  W.  L. 

Abbott,  collector. 

8.  Tupaia  glii  $ardida;  Type;  Cat.  No.  101747,  U.S.N.M.,  Pulo  Tioman,  off 

southeast  coast  Malay  Peninsula;  Dr.  W.  L.  Abbott,  collector. 

9.  Tupaia  chry$ogagter;  Type;  Cat.  No.  121572,  U.S.N.M.,  North  Pagi  Island, 

southeast  coast  of  Sumatra;  Dr.  W.  L.  Abbott,  collector. 

Plate  10. 
Skulls  of  treeshrewB  of  the  genera  Tupaia  and  Ptiloeercui,    All  figures  natural  size. 

Fig.  1.  Tupaia  javaniea;  Cat.  No.  121488,  U.S.N.M.,  near  Batavia,  Java. 

2.  Tupaia  gracilis  inflata;  Type;  Cat.  No.  124709,  U.S.N.M.,  Island  (A  Banka; 

Dr.  W.  L.  Abbott,  collector. 

3.  Tupaia  minor  minor;  Cat.  No.  153857,  U.S.N. M.,  Kendawangan  River,  south- 

western Borneo;  Dr.  W.  L.  Abbott,  collector. 

4.  Tupaia  minor  malaceana;  Cat.  No.  112618,  Sembrong  River,  Jc^ore;  Dr 

W.  L.  Abbott,  collector. 

5.  Ptilocercut  lowii  continentis;  Cat.  No.  112611,  U.S.N.M.,  Sembrong  River, 

Johore;  Dr.  W.  L.  Abbott,  collector. 


Digitized  by  VjOOQIC 


»a  1976.  TREE8HRSW8:  FAMILY  TVPAJJDM—LYOy,  188 

Fig.  6.  TapoM  carimatx;  Type;  Gat.  No.  125123,  U.S.N.M.,  Earimata  lalaiid.  Dr. 
W.  L.  Abbott,  collector. 

7.  Tupaia  mcobarica  narda;  Type;  Gat.  No.  111757,  Little  Nicobar,  Nicobar 

lalands;  Dr.  W.  L.  Abbott,  coUector. 

8.  Tupaia  tiaca;  Type;  Gat.  No.  144205,  U.S.N.M.,  Little  Siak  River,  eastern 

Sumatra;  Dr.  W.  L.  Abbott,  collector. 

9.  Tupaia  eastanea;  Type;  Gat.  No.  115608,  U.S.N.M.,  Pulo  Bintang,  Rhio 

Archipelago;  Dr.  W.  L.  Abbott,  collector. 

10.  Tupaia  chrywmaUa:  Type;  Gat.  No.  101710,  U.S.N.M.,  Pulo  Siantan,  Anamba 

Idand,  South  Ghina  Sea;  Dr.  W.  L.  Abbott,  collector. 

11.  Tupaia  splendidula;  Gat.  No.  153856,  U.S.N.M.,  Kendawangan  River,  south- 

weetem  Borneo;  Dr.  W.  L.  Abbott,  collector. 

12.  Tupaia  natunx;  Type;  Gat.  No.  104714,  U.S.N.M.,  Bunguran,  Natuna  Is- 

lands; Dr.  W.  L.  Abbott,  collector. 

Platb  11. 

Skulls  of  treeshrewB  of  the  genera  Tana  and  Urogale,    All  figures  natural  size. 

Pig.  1.  Tetna  donalis;  Gat.  No.  142245,  U.S.N.M.,  Eapuas  River,  western  Borneo; 
Dr.  W.  L.  Abbott,  collector. 

2.  Tana  lingss;  Type;  Gat.  No.  101597,  U.S.N.M.,  Linga  Island;  Dr.  W.  L. 

Abbott,  collector. 

3.  Tana  tana  nrhaisenerms;  Type;  Gat.  No.  101712,  U.S.N.M.,  Siriiassen,  Natuna 

Islands;  Dr.  W.  L.  Abbott,  collector. 

4.  Tana  tana  tana;  Gat.  No.  174612,  Landak  region,  Sumatra;  Qustav  Schneider, 

collector. 

5.  Tana  tana  hunox;  Type;  Gat.  No.  101640,  Bunoa,  Tambelan  Islands,  South 

Ghina  Sea;  Dr.  W.  L.  Abbott,  collector. 

6.  Urogale  evereUi;  Gat.  No.  125287,  U.S.N.M.  (type  of  U,  cylindrura),  Mount 

Apo,  Mindanao,  Philippine  Islands;  Dr.  E.  A.  Meams,  collector. 

7.  Tana  cervicalia  eervicalis;  Type;  Gat.  No.  121754,  U.S.N.M.,  Tana  Bala,  Batu 

Islands,  southwest  coast  of  Smuatra;  Dr.  W.  L.  Abbott,  collector. 

8.  Tdna  tana  betara;  Type;  Gat.  No.  142247,  U.S.N.M.,  Eapuas  River,  western 

Borneo;  Dr.  W.  L.  Abbott,  collector. 
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Malay  Peninsula  Treeshrew,  Tupaia  lacernata  wilkinsoni. 

For  explanation  of  plate  see  page  181. 
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JAVANICA.  MINOR.  QLI8. 

Skins  of  Treeshrews  of  the  Genus  Tupaia. 

For  explanation  of  plate  see  paoe  181. 
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Indian  Treeshrew,  Anathana  ellioti  from  Waterhouse.. 

For  explanation  of  plate  6EE  page  181. 
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PiQMY  TREESHREW,  DENOROGALE  MURINA  FROM  SCHLEQEL  AND  MULLER. 
For  explanation  of  plate  see  paqe  181. 
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T.  CERVICAU8.  T.  DOR8ALI8.  U.  EVERETTI. 

Skins  of  Treeshrews  of  the  Genera  Tana  and  Uroqale. 

For  ExPLANATior*  of  plate  see  page  1 81 . 
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Pentailed  Treeshrew,  Ptilocercus  lowii  after  Gray. 

For  explanation  of  plate  see  paoe  181. 
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T..   CHiNCNSIS  2.    BELANGERI  3.     WILKINSONI 


4.    RAVIANA  5.    LACERNATA  6.     FERRUOINEA 


7     TEPHRURA  6.    GLIS  9.    BATAMANA 

Skulls  of  Treeshrews  of  the  Genus  Tupaia. 

For  explanation  of  plate  see  page  182. 
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I.    CUYONIS 


2.    MONTANA 


3.    PICTA 


4.     DISCOLOR 


5.    SALATANA 


6.     HYPOCHRYSA 


7.     PHAEURA 


8.    SORDIDA 


9.    CHRYSOGASTER 


Skulls  of  Treeshrews  of  the  Genus  Tupaia. 

For  explanation  of  plate  see  page  182. 
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Skulls  of  Treeshrews  of  the  Genera  Tana  and  Urogale 

For  explanation  of  plate  see  page  183. 
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malaiinzA,  D«Ddzogato lSl,ltt 

MenotyphlA 6 

minor,  Topaia lllttlM 

modMto,  Topaia 69 

mOUendoriB,  Tnpaia 81 

montana,  Tgpaia. fS«M 

mflUeri,  Tapaja 83 

ntariiia,  Dandrogale Itf 
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^Tup^ 1» 
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nioobaricayTapala. 180,108 

nloobarksus,  Cladobates 103 

obflcoia,  Tnpala «i 

pattaoa,  Tana 188 

palawanenais,  Topaia 98 

pallida,  Anatbana 184 

Pagoa,  Tapaia  da W 

pegnamu,  Tupaia fi9 

pemangHii,  Tnpaia 48 

penaagensis,  Topaia. 45 

Fetrodioimis «,178 
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press,  Borex-GUB 41 
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lowli 188,184 

Ptiloowtii 27,1M 
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rtabos,  Tapala 88 

rolBsoans,  ai^pofa 85,173 

roftoaodata,  TppaJa 83 
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Soiunis 28,30 

diKimlUs 07 
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flncipis,  Tapaia 118 

airhasseoeDsis,  Tana 148 

Tupala 142 

Bofsx 28,30 

1^ 46 

Sorsx^iB 28,30 

Bonz-OUsJaTanioa 106 

prssB 41 

aordlda,  Tapaia 48 

■pedosos,  Caadobates 139 

Q>lendida]a,  Tapaia 88 

fomatrana,  Tapaia 168 

torda,  Topaia 104 

Tana 184 

beaaia. 141 

buuMO 144 

oervioalis. 147 

ohryiora 148 

168 

148 

: 148 

160 

148 

187,188 


P^e. 

Tana,  toanous 148 

utaia 141 

tana,  dadobates 139 

Erinaoeoi. 189 

OliMtez 139 

Hylogalea 139 

Tana 187,188 

Topaia 139 

Tanaia 172 

Tapaia. 28,30 

tepbnua,  Tapaia 68 

toaocos.  Tana 146 

Tapaia 28,88 

anamUs 88 

86 

48 

belangeri 68 

boDom 144 

bonoai 144 

oarimats... 88 

oastanea 80 

oervioalis 147 

88 

71 

ohrysomalla. 88 

oh^BOia. 149 

fnwfolof 08 

cnyonis 88 

68 

78 

87 

donalis 168 

edaiata 118 

elliott 122 

efflfOttL 157 

llBiTOglnaa 41,46 

1^ 40,46 

gradUi. 118,117 

hypoobrysa. 70 

faiflata 118 

Javanioa 108 

laoeniata. 61,68 

longicauda 60 

longipes 74,78 

hioida 88 

114 

108,110 

88 

mODendorffi 81 

88,84 

86 

nloobarloa. 180,108 

obscura 66 

palawanensis 78 

Fegoodo. 69 

pegaanus 60 

pemangHis 48 

penangensis 45 

pbeora. 48 

picta 98 

pulonis 47 
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ADDENDA. 

The  following  description  appeared  too  late  to  be  placed  in  the 
body  of  this  paper.  It  should  be  read  after  the  account  of  Tupaia 
ja/vanica  on  page  107.     (See  also  page  15.) 

TUPAIA  JAVAmCA  BALOIA  Tbomas. 

1913.  Tupaia  javanioa  halina  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  11, 
p.  505,  May,  1913. 

Type-locaiUy. — ^Island  of  Bali,  east  of  Java. 

Type^ecimen. — ^In  British  Museum,  skin  without  skull,  Reg.  No. 
13.3.6.12,  collected  at  Gunong  Bratan,  Bali,  4,000  feet  altitudei 
January  27,  1911,  by  Mr.  E.  Stresemann.    Original  number,  10. 

Oeographic  distribution. — ^Island  of  3ali.    (See  map  on  page  111.) 

Diagnostic  characters. — Essentially  like  Tupaia  javanica  ja/vanica, 
but  smaller;  hind  foot  shorter;  color,  browner. 

Color. — ^Upper  parts  grizzled  brown,  nearest  mummy  brown;  belly 
clay  color,  the  hairs  slaty  basally,  bu£fy  on  throat  and  axillae;  shoulder 
streak  well  marked;  hands  and  feet  browo,  not  so  gray  as  in  ja/vanica 
ja/vanica;  inner  side  of  hind  limbs  washed  with  bufiy  whitish;  tail  like 
body,  middle  of  under  surface  suffused  with  cinnamon. 

Measurements. — ^Type.  Head  and  body,  117  mm.;  tail,  153;  hind 
foot  (without  claws),  34.    Skull  lost. 

Specimens  examined. — ^None.  The  above  account  is  based  on  the 
original  description.    The  type-specimen  is  unique. 

The  United  States  National  Museum  has  received  from  the  Eutei 
or  Mahakkam  Kiver,  eastern  Borneo  (see  map  on  page  75),  30  speci- 
mens of  treeshrews,  too  late  to  be  incorporated  with  the  preceding 
account.    They  are  identified  as  follows: 

TUPAIA  SCt^LLSRI  Kohlbniggt.   (Seepage83.) 

1896.  Tupaja  mUlleri  Kohlbruogb,  Natuur.  Tijdechr.  Nederl.  Indid,  vol.  55 
(ser.  9^  vol.  4),  1896,  p.  196. 

Type4ocality. — Environs  of  Banjarmassin,  southeastern  Borneo. 
Type-specimen. — I  have  not  seen  the  type-specimen  and  do  not 
know  where  it  is.    It  may  be  in  the  Leyden  Museum. 
Oeographic  distribution. — Southeastern  Borneo. 
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Diagnosis. — ^A  member  of  the  splendidula  group,  characterized  by 
lighter  neck  and  shoulders,  and  by  a  dark  stripe  extending  from  nape 
onto  lower  back  much  as  in  the  case  of  Tana  tana;  tail  with  a  disthict 
grizzle,  resembling  that  of  Tupaia  carimatse;  mamm»,  2-3 »5t 

Color. — ^Based  on  two  individuals  from  the  Eutei  River  region. 
Upper  parts  and  sides  of  neck  and  body,  upper  side  of  tail,  and  outer 
side  of  legs,  a  fine  grizzled  mixture  of  chestnut  or  dark  cinnamon 
rufous  and  blackish,  the  reddish  color  slightly  in  excess  except  along 
middle  line  of  neck  and  body  where  the  blackish  color  forms  a  stripe 
about  2  millimeters  wide  anteriorly  and  nearly  20  millimeters  wide 
over  lower  back.  Anteriorly  the  reddish  color  inclines  toward 
ochraceous.  Under  parts  and  inner  side  of  l^s  varying  from  bufl^ 
to  ochraceous  with  darker  bases  of  the  hairs  showing  through.  Under- 
side of  tail  similar  to  upper,  but  lighter  color  more  tawny  or  tawny 
ochraceous  and  more  conspicuous  on  either  side  of  the  middle  line 
than  is  the  brownish  black  color.    Shoulder  stripe  well  marked. 

SJcuU  and  teeth. — Essentially  as  in  Tupaia  splendidula,  but  brain 
case  slightly  wider,  approaching  that  of  T.  picta. 

Measurements. — Female  with  moderately  worn  teeth  and  female 
with  last  molars  appearing:  Head  and  body  166,  169  mm.;  tail,  143, 
167;  hind  foot,  40, 41;  condylobasal  length,  46, 43.6;  zygomatic  width, 
26,  23;  width  of  braincase,  19,  19;  maxillary  toothrow,  18,  18. 

Specimens  examined. — ^Two,  both  from  Loa  Bamban,  near  Samar- 
inda,  Eutei  River,  eastern  Borneo. 

RemarJcs. — ^With  the  exception  of  the  dark  dorsal  stripe,  this  species 
closely  resembles  Tupaia  carimatx  (page  98)  in  color,  but  the  skull 
is  larger  and  wider.  The  presence  of  the  dorsal  stripe  is  somewhat 
suggestive  of  T.  picta,  but  the  stripe  is  not  so  pronounced  or  narrow, 
and  the  whole  animal  is  much  duller  in  color  and  apparently  closely 
related  to  T.  spendidvla.  I  have  not  examined  the  type  of  T.  millleri, 
and  the  above  identification  is  made  with  some  reservation. 

TUPAIA  lONOR  lONOR  OfindMr.   (See  pege  110.) 

Twelve  specimens;  2  from  Batu  Panggah,  2  from  S^ah  River,  and 
8  from  Birang  River;  Eutei  River  region. 


TUPAIA  ORACIUS  GRACILIS  Tbomas.    (SeepefeUT.) 

Four  specimens;  1  each  from  Loa  Bamban,  Karang  Tigau,  Birang 
River,  and  Segah  River;  Kutei  River  region. 

TAKA  TAHA  TAKA  (Rafflee).   (See  pi«e  1».) 

Twelve  specimens,  7  from  Birang  River,  3  from  S^ah  River,  1  from 
Domering,  and  1  from  Talisaian  Mountain;  Eutei  River  region. 
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A  SYSTEMATIC   MONOGRAPH  OF  THE  CHALCIDOID  HY- 
MENOPTERA  OF  THE  SUBFANHLY  SIGNIPHORINJE.^ 


ByA.  Abs&i^  GmAULT, 

Entomologist,  Department  of  Agriculture,  Queensland^  AuitraUa. 


INTRODUCTION. 

About  a  year  ago  Dr.  L.  O.  Howard,  at  my  request,  placed  a  col- 
lection of  dide-mounted  Encyrtidee  of  the  subfamily  Signiphorin» 
into  my  hands  for  study,  sending  me  later  aJl  of  the  types  and  the 
specimens  in  the  collections  of  the  United  States  National  Museum. 
This  combined  collection  was  unique  in  that  it  contained,  I  beUeve, 
all  of  the  specimens  of  the  subfamily  known  to  exist  in  collections. 
I  have  received  several  other  specimens  from  the  collections  of  the 
Illinois  State  Laboratory  of  Natural  History  but  without  adding 
much  of  value ;  and  have  added  also  a  few  new  species  collected  in  Aus- 
tralia. Having  types  of  all  the  species  with  but  a  single  exception, 
together  with  a  comparatively  large  miscellaneous  collection  drawn 
from  all  parts  of  their  habitat,  an  opportunity  was  presented  to 
make  an  adequate  systematic  study  of  the  group. 

The  species  of  the  single  genus  of  the  subfamily  seem  to  be  naturally 
segregated  into  about  six  species  groups  according  to  general  colora- 
tion; four  of  these  groups  are  easily  separable  but  two  of  them 
present  much  difficulty,  their  coloration  becoming  variable  and 
their  structure  nearly  identical.  However,  of  the  14  described 
species  all  have  proved  valid,  so  far  as  I  was  able  to  determine,  with 
the  exception  of  one.  This  exception  proves  to  be  a  color  variant 
of  the  type-species.  The  remaining  13  forms  when  divided  into  their 
color  groups  nearly  always  have  some  slight  structural  character 
which  is  correlated  with  their  specific  coloration.  Many  of  these 
structural  characteristics  are  marked,  but  others  not  so.  In  the 
two  closely  allied  groups  spoken  of  above,  however,  the  only  struc- 
tural characteristic  separating  most  of  the  species  is  the  presence  or 
absence  of  a  bristle  from  the  surface  of  the  fore  wing  (called  the 

tit  will  be  noUoed  in  this  paper  that  In  ooxmeotioa  with  the  data  on  the  slides  certain  numbers  are 
oocesioDany  given  In  addition  to  the  type  numbers.  Most  of  these  refer  to  the  series  of  bldogloal 
notes  In  the  Bureau  of  Entomology  of  the  United  States  Depertment  of  Agriculture.  Where  these 
notes  have  given  addlHonal  data  which  seemed  of  importance  to  this  paper  they  have  been  mentioned 
tak  fboCnotes  by  the  undersigned.— J.  C.  Cba-wvobd. 
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^'discaJ  bristle"  in  this  paper).  What  value  this  possesses  I  have  been 
unable  to  determine,  but  for  the  present  it  has  served  to  make  the 
validity  of  at  least  one  species  {tovmsendi  as  opposed  to  JUwopaUiata) 
To  the  13  described  species  I  add  14  others  in  the  pages  following, 
making  in  all  a  total  of  27  species,  all  of  which,  with  the  possible 
exception  of  one  or  two,  I  beJieve  are  distinct.  There  are  no  well- 
marked  varieties. 

This  paper  will  again  emphasize  the  importance  of  either  detailed 
or  comparative  description  and  will  treat  of  a  group  of  great  interest 
from  whatever  standpoiat  it  is  viewed.  Thus,  from  the  systematic 
standpoiat  an  isolated  group  of  species  may  be  seen,  which,  begin- 
ning at  one  end  with  deep  black  and  at  the  other  with  yellow,  con- 
verge toward  each  other,  so  much  so  as  to  cause  confusion  at  the 
middle  or  therabouts.  A  genus  is  seen,  the  only  representative  of 
its  subfamily,  which  has  such  a  peculiar  form  and  bears  such  peculiar 
characters  tJiat  it  has  been  a  matter  of  dispute  where  to  place  it  ia 
the  great  complex  of  which  it  forms  a  part,  though  I  consider  its 
present  position  as  nearly  right  as  possible.  For  ecology,  the  host 
relations  of  these  parasites  should  form  a  study  of  great  value,  since 
they  seem  to  be  entirely  dependent  for  their  existence  upon  one  or 
two  specialized  groups  of  insects.  The  study  of  specific  variation,  it 
seems  to  me,  could  be  made  in  this  group  with  much  profit  and 
success;  thus,  the  coloration  is  variable  but  of  more  interest  is  the 
fact  that  comparatively  very  slight  structural  variation  becomes  of 
specific  value  here,  for  iastance,  as  mentioned  about  the  isolated 
bristle  arising  from  the  fore  wing. 

From  the  systematic  standpoint,  this  paper  has  significance  (1) 
as  showing  the  relative  paucity  of  our  knowledge  of  the  existing 
specific  forms  in  a  previously  explored  insect  group,  (2)  and  as 
showing  the  inadequacy  for  recognition  of  specific  fonns  of  brief, 
noncomparative  descriptions. 

For  a  systematic  monograph  has  several  elementary  functions: 
(1)  To  record  every  definite  variety  (species,  varieties,  and  so  on  of 
systematic  language)  known  to  exist  in  nature;  (2)  to  make  the 
identification  of  each  of  these  possible  and  to  determine  their  proper 
names.    Beyond  these,  other  considerations  become  of  secondary 

HISTORY  OF  THE  SIGNIPHORIN^. 
Fanuly  ENCYRTIDiE. 

Subfamily    eiG-NJJP'SiOTtJN JEl. 

OWARD,  1894,  p.  234.— AsHMEAD,  1899,  pp.  236,  248;  1900,  p.  824: 

16-287,  811,  497. 

nOBDBKNBCBT,  1909,  pp.  191,  261. 

y  was  established  18  years  ago  by  Howard  (1894) 
manner.    It  was  in  a  paper  describing  Signiphora 
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acciderUalis.  Referring  to  the  type  species  (JUwopdUiata)  of  the 
genus,  after  paraphrasing  the  original  generic  description,  it  was 
written: 

In  the  Annual  Report  of  the  U.  8.  Department  of  Agriculture  for  1880  (p.  371),  we 
called  attention  to  this  remarkable  insect  and  stated  that  Mr.  Ashmead  was  probably 
in  error  in  locating  the  ''anomaloiis  five-lobed  appendage  "  upon  the  hind  legs  instead 
of  upon  the  middle  legs,  since  it  is  probably  homologous  with  the  apical  spur  upon 
the  middle  tibia  so  strongly  developed  in  the  Aphelinince  and  Encyrtinse. 

Subsequent  rearings  of  specimens  from  Mytilaspis  [Lepidosaphes]  gloverii,  and 
Aspidoiiu  cydonix  [latanix]  from  Florida,  from  an  Aleyrodes  on  oak  from  California, 
by  Mr.  GoquUlett,  and  from  Aspidiotua  (xurantii  [Maskell]  by  the  same  gentleman,  as 
well  as  the  deposit  of  one  of  Mr.  Ashmead 's  types  in  the  collection  of  the  U.  S.  National 
Museum,  have  enabled  us  to  make  a  carefid  study  of  this  peculiar  genus.  It  differs 
so  markedly  from  all  other  known  Chalcididce  that  it  must  be  placed  in  a  subfamily 
by  itself,  and  we  theref<»e  propose  for  it  the  subfamily  name  Signiphorina  .  Several 
impc^tant  points  in  the  structure  of  the  insect  were  not  made  out  by  Mr.  Ashmead, 
and  with  more  abundant  material  at  oiur  disposal  we  have  drawn  u];^  a  somewhat 
closer  description  of  the  genus  and  have  characterized  the  subfamily,  adding  a 
description  of  the  new  apecies  reared  by  Mr.  Coquillett  from  the  Red  Scile. 

SIO-K-ITOORrN-m,  Subfkm.  nov. 

Tsaa  5-jointed.  Apical  spur  of  middle  tibia  long  and  with  several  long  spinee  on 
inner  edge.  Pronotimi  reaching  nearly  to  tegulse.  Mesoscutiun  entire.  MeaoscuUllum 
repreiented  by  a  narrow  transverse  hand,  Mesopleura  short,  shaiply  divided  from 
metapleura.  Metascuium  with  a  differentiated  triangular  central  sderite,  resembling 
the  nomal  meeoecutellum.  Antennse  at  most  8-jointed.  Ovipositor  cleft  of  female 
abdomen  extending  back  to  3d  segment,    (p.  234). 

Five  years  later,  Ashmead  (1899)  characterized  the  group  exactly 
as  quoted  later  for  his  paper  of  1904.  In  1900  the  same  author 
characterized  it  thus,  quoting  verbatim: 

Family  LXVh!  ENCYRTIDiE.* 

The  three  subfamilies  mentioned  above,  into  which  this  family  is  divided,  may  be 
separated  upon  the  following  characters: 

Mesonotum  not  entire,  most  frequently  depressed  or  concave  on  disk,  rarely  convex, 
the  parapsidal  furrows  distinct,  or  at  least  more  or  less  present;  marginal  vein  usually 

long .' Subfamily  I.  Extpblhinjb. 

Mesonotum  entire,  convex  or  subconvex,  the  parapsidal  furrows  always  entirely 
wanting. 

Marginal  vein  rarely  very  long,  often  pimctiform,  and  always  very  much  shorter  than 
the  subcostal  vein;  stigmal  vein  usually  short  but  distinct,  rarely  very  long;  scu- 
tellum  normal,  the  axillse  never  closely  united  to  form  a  transverse  linear  cslerite 
atbase  of  scuteUum;  middle  tibise  without  lateral  spurs.  Sub&mily  II.  EucTBTiNiB. 
Marginal  vein  long,  as  long  or  nearly  as  long  as  the  subcostal  vein;  scutellimi  abnor- 
mal, the  axillffi  closely  united  without  suture  between,  forming  a  transverse  linear 
sclerite  at  base  of  scuteUum  proper;  middle  tibise  with  lateral  spurs,  the  lateral 
apical  spur  bbed Subfamily  III.  Siqnifhorinjb. 

On  a  previous  page  (p.  323)  Ashmead  had  written:  **The  subfam- 
ilies EupelminsBi  EncyrtinsB;  and  Signiphorinse^  the  latter  based  upon 


I  Tbe  footnote  It  omitted  ts  trrelerant. 
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my  genus  Signiphara,  established  in  1880,  as  I  have  already  published 
elsewhere,  constitute  a  distinct  family  in  the  subfamily  ^  Chalcidoidea, 
to  which  the  family  name  Encyrtid»  should  be  applied."  He  gives 
nothing  further  concerning  it  excepting  a  table  of  the  species  (quoted 
beyond),  followed  by  a  catalogue  of  the  species,  12  of  which  are  briefly 
described  for  the  first  time.  However,  four  years  later  (Ashmead, 
1904)  the  following  synopsis  of  the  subfamily  was  given,  at  first  giving 
the  table  of  the  subfamilies  of  the  EncyrtidsB  quoted  herewith:   , 

TABLE  OF  SUBFAMILIES. 

1.  Meeonotum  entire*  convex  or  subconvex,  the  parapsidal  furrows  entirely  absent. .  2. 
Mesonotum  not  entire,  usually  depressed  or  impressed,  rarely  convex,  the  parap- 
sidal furrows  distinct  or  at  least  more  or  less  distinct,  never  entirely  wanting; 
marginal  vein  usually  long Sub&milyl.  Eupelminjb. 

2.  Marginal  vein  rarely  very  long,  often  punctiform,  and  always  much  shorter  thau 

the  submarginal  or  subcostal  vein;  stigmal  vein  usually  short,  rarely  long;  scu- 
tellum  never  short  or  transversely  linear;  middle  tibis  without  lateral  spurs. 

Subfamily  II.  Enctbuna. 

Marginal  vein  long,  as  long  as  the  submaiginal  or  subcostal  vein;  scutellum  very 

short,  transversely  linear;  middle  tibise  with  lateral  spurs,  the  apical  spur  lobed. 

Sub&milylll.  SiompHORiNf. 
The  synopsis  follows: 

Siil>fkmil3r  III.   SIGhlQTPSORIia'.S:. 

1894.  Signiphorinx,  subfamily,  Howard,  Ins.  Life,  vol.  6,  p.  234. 
1899.  Signiphorinss,  subfamily  III,  Ashheab,  Proc.  Ent.  Soc.  Washington,  vol. 
4,  p.  248. 

This  subfamily  was  established  by  Dr.  L.  O.  Howard,  in  1894,  and 
was  based  upon  my  genus  Signiphara,  described  in  1880,  from  speci- 
mens bred  in  Florida  from  the  purple  scale,  Aapidiotua  cUricola  Pack- 
ard. Many  species  have  since  been  discovered  from  different  parts 
of  the  world,  and  the  group,  although  at  present  represented  by  a  sin- 
gle genus,  has  evidently  a  wide  distribution.  The  species  destroy 
scale  insects,  Coccid»,  and  the  mealy-winged  flies,  Aleurodidso. 

Antennae  apparently  three-jointed  but  in  reality  six-jointed,  there  being  three 
minute  ring-joints  easily  overlooked;  wings  with  a  long  marginal  fringe,  the  marginal 
vein  long,  about  the  length  of  the  subcostal  vein,  the  stigmal  vein  distinct  but  not 
long,  the  postmarginal  vein  absent;  middle  tShm  with  a  large,  lobed  apical  spur,  and 
with  lateral  spurs  or  strong  bristles.  Stgniphora  Ashmead  (type  S,  JlavopaUiata 
Ashm.).    (p.  311.) 

Schmiedeknecht's  more  recent  treatment  of  the  subfamily  adds 
nothing.  He  gives  the  group  tribal  rank.  At  present,  it  does  not 
seem  advisable  to  add  anything  to  the  subfamily  characters,  thus 
tending  to  limit  it. 

This  history  is  a  brief  one.  The  history  of  the  genus  is  practically 
the  same.  Signiphora  Ashmead  was  described  32  years  ago  (Ash- 
mead, 1880)  in  the  following  manner: 


1  SuiMrftaiiily. 
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SIGNIPHORA,  nov.  gen.* 

Fofm  robust,  potiahed,  or  ahining;  head  much  wider  than  thorax,  three  ocelli, 
triangularly  arranged,  labial  palpi  three-jointed;  antennte  inserted  in  front  between 
the  eyes,  rather  close  together,  three-jointed;  first  joint  of  scape  long,  second  small 
and  round,  third  large  and  fusiform,  (Plate  2,  fig.  3)  thorax  broad,  not  quite  as  long  as 
abdomen;  l^s  setaceous,  with  five-jointed  tarsi,  first  joint  longest;  Mnd  tibia  in  place 
cf  the  uauod  spine,  furnished  with  an  anomalous  five-lohed  appendage^  (Plate  2,  fig.  15). 
Li  this  respect,  differing  from  any  known  chalcid.  Abdomen  somewhat  sharply 
pointed  and  ending  in  rather  a  long  ovipositor  (Plate  2,  fig.  5).  Wings  well  rounded 
and  strongly  ciliated  (Plate  2,  figs.  6  and  8).    Gdxsb  almost  touching,    (p.  30). 

In  the  year  following,  Howard  (1881),  in  concluding  a  discussion 
of  coccid  parasites  in  general,  wrote  concerning  this  genus  as  follows: 

The  new  genus  {Signiphoray  founded  for  8.  flavopaUiatus  Aehmead),  we  are  not  pre- 
pared to  discuss  at  present,  but  would  simply  state  that  specimens  of  an  insect  corre- 
sponding very  exactly  with  his  description  have  been  bred  from  the  same  scale  (Mytir 
laspis  eitricola  Packard),  and  that  ^e  "anomalous  five-lobed  appendage"  which 
Mr.  Ashmead  locates  upon  the  hind  tibise  of  Signiphora  is  present  upon  the  middle 
tibis,  and  is  homologous  with  the  middle  tibial  spine  of  the  EncyrtinasKad  AphelvninsB. 
The  genus  is  also  to  be  placed  with  the  Mymarinse. 

A  decade  or  so  later,  Howard  (1894)  redescribed  the  genus  in  this 
manner,^  also  redescribing  the  type  species  as  new: 

SIGNIPHORA  Ashmead. 

Type,  S.flavopaUiata  Ashm.,  Orange  Insects,  1880,  p.  30. 

Body  robust;  ocelli  3,  situated  in  triangle.  Antennae  inserted  at  border  of  clypeus, 
six-jointed ;  scape  reaching  nearly  to  top  of  head ;  pedicle  large,  nearly  as  long  as  scape ; 
fanicle  joints  1,  2,  and  8  very  small;  club  very  long,  undivided.  Face  round;  mandi- 
bles stroDg,  bidentate;  labial  palpi  rudimentary;  maxillary  palpi  three- join  ted. 
Fore-wings  rather  broad  and  short;  submarginal  and  marginal  veins  subequal  in 
length;  marginal  thick;  stigmal  thinner  and  curved;  marginal  and  stigmal  veins  with 
several  long,  stiff  bristles;  no  discal  cilia;  marginal  cilia  very  long  and  delicate,  be- 
ginnii^  on  costal  margin  just  beyond  stigmal,  and  extending  around  to  a  point  opposite 
the  stigmal.  Hind-wings  narrow  and  with  very  long  and  delicate  cilia  beginning  be- 
yond marginal  vein  and  extending  around  nearly  to  hinder  base  of  wing.  Middle 
tibise  with  a  number  of  stout  bristles,  apical  spurs  as  long  as  first  tarsal  joint  and  fmr- 
Didied  on  inner  edge  with  five  or  six  long  bristles  at  r^;ular  intervals;  front  and  hind 
^8  unarmed.  Abdomen  broadly  sessile,  rounded  at  tip;  ovipositor  of  female  some- 
irhMt  extruded,  apical  spiracles  ^ing  ventrally;  male  penis  long,  cleft  at  tip. 

Some  generic  characters  to  be  noticed  are:  The  entire  absence  of 
discal  ciliation  and  the  presence  in  some  species  of  a  bristle  from 
the  surface  of  the  fore  wing;  the  varying  length  of  the  marginal 
ciliation;  the  neckless  stigmal  vein;  the  many  tined  cephalic  tibial 
spur;  the  bidentate  mandibles;  the  long,  solid  antennal  club. 

1  Immediately  jyieoediiig  this  description  it  was  written  "Owing  to  the  anomaloas  character  of  this  fly 
Icttflndnogenostowhidiitbekiigs.  Itherofere  propose  a  new  one,  onder  the  name  of  S^^R<l»korB,  (the 
tolDmbeanrr(p.aO). 

*  Insect  LUto,  ToL  6, 1»4,  p.  236. 
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In  1896  Johnson  recorded  a  SignipJiora  nijrito  Howard  MS.  as  a 
parasite  of  Aspidiotusforhesi  Johnson;  this  species  is  a  nomen  nudum 
and  is  described  beyond.  Two  years  later,  De  Dalla  Torre  gave  the 
following  catalogue  of  the  group: 

ZX.  SnbfKxn.  BlGNllP'ELOItTNJSE. 

Howard,  Insect  Life,  VI,  1894  p.  234. 

SIGINPHORA. 

Aflbmead,  Orange  Insects,  1880  p.  30. 
Signum;  g>lp<Of  fero. 
(flavopalKata  AAim.^) — ^Am.:  Florida. 
Signiphorajlavopalliata  Ashmead,  Orange  Insects,  1880  p.  31, 
T.  2  F.  2,  3,  6,  8,  12  A  13. 

Siffrdphorajlavopalliata  Howard,  Comstock:  Rep.  Entomol.  U.  St.  f .  1880, 1881  p.  371. 
Signiphoraflavopallxata  Howard,  Insect  Life,  VI.  1894  p.  235. 
(occUkrUalisRow.^) — J^-— Am.:  California. 

Signiphora  Occidentalis  Howard,  Insect  Life  VI.  1894  p.  234,  $  ^ . 

Ashmead  (1900)  then  made  an  important  contribution  to  the 
knowledge  of  the  group,  describing  12  new  forms  and  giving  the  fol- 
lowing table  of  the  species.  Fourteen  species  were  listed.  I  quote 
the  table  herewith,  especially  in  order  to  allow  a  more  ready  and  con- 
venient comparison  of  it  with  my  own,  given  later. 

TABLE  OF  SPECIES. 

Body  not  wholly  black ,2 

Body  wholly  black  or  blue-black. 

Wings  fuliginous  on  basal  half;  all  tarsi  white,  the  middle  and  anterior  tibise 

brown,  rest  of  legs  black (1)  S,  nigra  Ashmead,  new  species. 

Wings  fuscous  with  a  hyaline  band  across  the  middle;  legs  black,  a  dot  on  knees 

and  the  tarsi  whitish (^)  S.  australiensis  Ashmead,  new  species. 

Wings  hyaline,  with  a  fuscous  band  across  the  middle;  tand  alone  white. 

(3)  S.  dactyhpii  Ashmead,  new  species. 

Wings  entirely  hyaline;  all  tarsi  white WS.  noachi  Ashmead,  new  species. 

2.  Head,  thorax,  and  most  of  the  abdomen  yellow 4 

.  Head  anteriorly  and  a  broad  band  between  the  wings  ivory  white 3 

Thorax  black,  with  a  single  narrow  yellowish-white  band  across  the  base  of  the 
scutellum  and  continued  at  sides  along  the  posterior  margin  of  the  mesopleura 
and  the  mesostemal  suture;  wings  hyaline. 

(5)  S.  unifasdata  Ashmead,  new  species. 
Thorax  black,  with  twa  transverse  narrow  bands  between  the  teniae;  wings  hya- 
line  (6)  5.  hifcaciata  Ashmead,  new  species. 

Head  and  abdomen  blue-black;  thorax  except  the  pronotimi,  bright  yellow;  wings 
hyaline  with  a  dusky  band  beneath  the  marginal  vein. 

(7)  S.flavopalliata  Ashmead. 
Head  and  thorax  mostly  brown. 
Mesonotum  lemon-yellow;  abdomen  brown-black;  wings  hyaline,  with  a  broad 

fuscous  band  beneath  the  marginal  vein (S)  ^.  occidentalis  Howard. 

Mesonotum  brown,  the  lateral  margins  narrowly  yellow;  abdomen  aenous  black; 
wings  clear  hyaline (9)^.  mmama  Ashmead,  new  species. 

>  {Rk^iuih.:  AspidJotus  dtrioola  Pack.)  1[L€pido9ajau9  becikii  Newman]  (Ashmead). 

>  (Bhffnch.:  Aspidlotas  amanUi  var.  citrinus}  (Howard),   p.  217. 


Digitized  by  VjOOQIC 


Hal9rr.      MONOGRAPff  OF  THE  SIONIPHORINJS—QIRAULT,  195 

3.  Head  anteriorly,  a  broad  band  between  wings  including  the  metatborax,  and 

sutures  between  abdominal  segments,  ivory  white;  wings  hyaline  with  a  dich 
coidal  cloud  beneath  the  marginal  vein. .  (10)  8.  rkizooocci  Ashmead,  new  species. 

4.  Body  mostly  yellow;  thorax  at  anterior  apex,  band  across  base  of  abdomen,  ovi- 

positor, and  band  across  middle  of  front  wings  dark  brown. 

Band  at  base  of  abdomen  narrower,  including  hardly  one- third  of  its  length;  club 
of  antennse  entirely  yellow (11)  S.  aleyrodis  Ashmead,  new  species. 

Bsmd  at  base  of  abdomen  including  more  than  one-third  of  its  length;  club  wholly 
yellow;  no  distinct  band  between  the  eyes. 

(12)  iS.  coquilletti  Ashmead,  new  species. 

Club  of  antennae  with  its  apical  half  brown. (13)  S.  aspidioH  Ashmead,  new  species. 

Band  at  base  of  abdomen  including  more  than  one-half  of  the  abdomen,  some- 
times with  only  the  tip  yellow;  club  of  antennse  shorter  and  wholly  yellow. 

(14)  S.  tovmsendi  Ashmead,  new  species. 

Later,  in  his  South  American  Chalcidoidea,  Ashmead  (1904,  p.  497) 
included  the  two  species  then  known  to  occur  in  South  America. 
Finally,  Schmiedefaiecht  (1909)  gave  the  treatment  of  the  genus 
implied  already. 

DISTRIBUTION  OF  THE  SIGNIPHORIN-E. 

The  Signiphorin»  appear  to  be  natives  of  the  tropical  or  semitropical 
portions  of  the  Western  Hemisphere,  as  far  as  can  be  told  from  our 
present  knowledge  of  them.  Thus,  of  the  27  species  now  known  9 
occur  in  Mexico,  8  in  Brazil  and  Peru  taken  together,  5  in  Florida,  5 
in  California,  and  5  in  the  West  Indies.  Of  the  more  northern  and 
colder  portions  of  the  United  States,  1  species  occurs  in  Pennsylvania, 
1  in  niinois,  and  4  in  the  District  of  Columbia.  AustraUa  has  4 
species  and  Hawaii  1,  all  probably  introduced  forms;  the  form  occur- 
ring in  Hawaii  was  described  from  specimens  from  the  United  States, 
probably  California  and  occurs  also  in  Florida,  Brazil,  and  Mexico. 
The  described  Australian  species  has  never  been  recorded  from  any  other 
locality.  The  greatest  differentiation  of  type,  then,  occurs,  so  far  as 
yet  known,  in  the  tropical  and  semitropical  portions  of  the  Western 
Hemisphere,  notably  in  Mexico  and  Brazil.  The  most  common  or 
abundant  species,  so  far  as  can  be  told  from  the  proportion  of  speci- 
mens occurring  in  the  collection  of  this  family  are  confiued  to  the 
same  regions.  The  most  closely  related  forms  occur  in  Mexico.  The 
first  record  of  a  species  was  from  Florida.  The  data  concerning  the 
distribution  of  their  hosts  is  not  available  but  all  of  them  appear  to 
be  tropical  or  semitropical  forms,  occurring  on  plants  growing  in 
hot  climates. 

The  genus  is  distributed  from  Pennsylvania,  Maryland,  District  of 
Columbia  and  Illinois,  in  the  United  States  in  the  north,  south  to 
Peru  and  Brazil  and  west  to  Australia  (New  South  Wales  and 
Qoeensland). 
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HABITS  AND  HOST  RELATIONS. 

little  or  nothing  is  known  about  the  habits  of  the  SigniphorinsB 
other  than  the  gDoss  food  habits  of  their  young.  The  following  table 
summarizes  these  habits.  Ashmead  wrote  concerning  fiavopaUiaia  in 
1880: 

I  have  watched  several  through  my  pocket  lens,  as  they  are  not  at  all  timid.  They 
would  nm  up  to  a  scale,  tap  it  with  their  antennfe,  and  if  not  satisfied  with  their  inspec- 
tion, would  run  o£f  to  another,  and  so  on  until  they  were  suited,  then  backing  around 
they  seemed  to  insert  their  ovipositor,  probably  at  the  same  time  depositing  an  egg 
into  the  scale,    (p.  30.) 

TABLE  OF  THE  HOST  RELATIONS  OF  THE  SIGNIPHORINiB. 

On  account  of  the  fact  that  this  list  was  made  up  later  than  the 
rest  of  the  manuscript,  I  have  been  unable  to  bring  the  nomenclature 
of  the  hosts  strictly  up  to  date. 

Spades.  Hosts. 

1.  flavopalliata Lepidosaphes  hectii. 

A»pidiotus  atarantii  cUrinvs. 
Ckionaspia  sp.  on  magnolia. 
Aspidiotus  camelliss  on  Acacia. 
Aspidiotus  sp.  on  HibUcus. 
Aapidiotus  sp.  on  Celtia  occidentalis, 

2.  nigra Coccus  hesperidwn. 

3.  auiiraliensis Acanthococcid  on  Eucalyptus. 

4.  dadylopii Pseudocoocus  ephedrsi. 

6.  noacki A  psyllid  on  a  wild  shrub. 

6.  unifasciata Ceropsylla  sideroxyli. 

7.  hifasdata Unknown. 

8.  mexicana Aspidiotus  hederse. 

Aspidiotus  sp.  on  a  wild  shrub. 
Aspidiotus  sp.  on  C inula  and  Hibiscus. 

9.  rhizococd Rhizococcus  sp.  on  a  composite. 

10.  aUyrodis Alegrodes  sp.  on  orange. 

Lepidosaphes  carinata. 
Chrysomphalus  aonidum. 
CkrysompJiahts  dictyospermif 

11.  coquilletti Aleyrodes  on  Quercus  agrtfolia. 

Aleyrodes  coronatus. 

Aleyrodes  gelatinosus. 

OrtheziaBp. 

Aspidiotus  subrubrescens. 

Aspidiotus  sp.  on  a  wild  shrub. 

12.  aspidioti Aspidiotus  hederx. 

13.  townsendi Aleyrodes  on  a  coarse  grass. 

Aspidiotus  sp.  on  a  soft-wooded  tree. 
Aspidiotus  on  Hibiscus. 
Aspidiotus  on  CeUis  occidenialis, 
Aspidiotus  lataniae. 
f  Diaspis  pentagoTia. 
f  Aspidiotus  pemidosus, 

14.  fiava Aspidiotus  cameUiss. 

15.  fiavella Aspidiotus  latanisi. 
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Spedes.  Hosts. 

16.  hcMica Aspidiotus  latanise, 

17.  ptddura Aspidiotus  uvse. 

Diaspis  pentagoTM. 
Aulacaspis  rosx. 
Chionaspis  americana. 

18.  maxima Unknown. 

19.  melancholiea Unknown. 

20.  faseiata Pulvinaria  ep.  on  ash. 

Inglisia  sp.  on  cotton. 
Aleyrodes  on  Hydroxylon. 

21.  hyalinipennis Capulinia  jaboHcabx, 

22.  maculata Lepidosaphes  alba. 

23.  nigreUa Ckrysamphalus  tenebricosus. 

24.  fax ChrysomphaliLS  personatus. 

From  the  above  it  is  readily  seen  that  the  species  do  not  confine 
themselves  to  a  single  host  but  may  attack  many  of  them.  The  hosts 
of  any  one  species  are  usually  closely  related,  though  in  some  cases 
a  species  attacks  one  or  two  hosts  in  a  different  family  from  that  of 
most  of  its  hosts  which  are  usually  of  the  same  genus.  The  hosts  of 
the  new  Australian  species  are  not  known. 

Three  closely  related  families  in  the  Hemiptera-Homoptera  furnish 
food  for  the  young  of  this  subfamily,  the  CoccidaB,  however,  supply- 
ing most  of  it. 

SYSTEMATIC  TREATMENT. 

Genus  SIGNIPHORA  Ashmead. 

Signiphora  Ashmead,  1880,  p.  30,  pi.  2,  figs.  2-3, 6, 8, 12,  and  15.— Howard,  1881, 
p.  371;  1894,  p.  235.— Dalla  Tobre,  1898,  p.  217  and  footnote.— Ashmead, 
1900,  pp.  409-412;  1904,  pp.  311,  388,  497.— Schmiedeknecht,  1909,  p.  261. 

No  synonyms. 

Type. — S.JUwopalliata  Ashmead. 

1.  SIONIPHORA  FLAVOPALUATA  AihmMd. 

Signiphora  flavopalliatus  Ashmead,  1880,  pp.  29-31,  pi.  2,  figs.  2-3,  6,  8,  12,  and 

15.— Howard,  1881,  p.  371. 
JSigniphoraJlavopalliata  Ashmead,  Howard,  1894,  pp.  233,  235. — Dalla  Torre, 

1898,  p.  217  and  footnote  1.— Ashmead,  1900,  pp.  409,  411;  1904,  pp.  311, 388. 
Signiphora  occidentalis  Howard,  1894,  pp.  233-235,  fig.  10.— Dalla  Torre,  1898, 

p.  217  and  footnote  2.— Ashmead,  1900,  pp.  409,  411. 

The  original  description  of  this  species  is  quoted  forthwith: 

The  Blue  Yellow-cloaked  Chalcid. 

{Signiphora  JlavopalliatuSy  N.  Sp.) 

fOl-d.,  Hymenoptera.    Fam.,  Chalcididfle.] 

This  is  a  very  anomalous  chalcid  fly,  discovered  by  me  in  September,  running  over 

the  leaves  of  orange  trees  infested  with  the  oval  scale.  ^ 

1  The  next  three  perasnphs  are  omitted  here,  as  they  contain  an  account  of  habits  and  the  generic  descrip- 
tini.  In  the  paragn^h  Immediately  following  this  opening  sentence,  however,  Ashmead  wrote:  The  fly 
Is  a  beeatifol  little  creature,  less  than  .02  of  an  Indi  long,  robust,  with  head  wider  than  thorax,  three  ocelli, 
tbnHoiiited  antenns,  first  Joint  being  long,  second  small  and  round,  third  long  and  wide,  club-shaped; 
tteabdomen  Is  somewhat  sharply  pointed,  with  a  rather  long  ovipositor  in  the  end;  the  head  and  abd<mien 
wn  bhiiahrblack,  while  the  thorax  is  orange  yellow;  the  wings  are  clear.  Iridescent,  and  strongly  fringed 
srcOlated  with  long  hairs,  with  shorter  ones  on  their  surfisoe;  the  legs  are  pale  yellow,  and  the  hinder  pair 
bfdmUMd  with  an  anomakras  flve-lobed  appendage,  where  usually  Is  the  tibial  spur.   (p.  30.) 
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DESCEIPnVE. 

Signiphora  flavo-pdUiatuSy  n.  sp. — Length  0.02  of  an  inch.  BobuBt,  polished; 
head  bluish-black,  much  wider  than  thorax,  three  ocelli,  black,  two  raised  curved 
lines,  one  on  each  side  of  antennae,  eyes  prominent,  numerous  facets;  antennae  three 
jointed,  first  joint  shorter  than  third,  wider  and  rounded  at  apex,  second  joint  very 
small  and  round;  apical,  or  third  joint,  longer  than  first,  six  or  seven  times  longw 
than  second,  and  widening  very  much,  claviform;  thorax  stout,  nearly  as  wide  as 
long,  and  of  an  orange-yellow,  excepting  a  crescentnshaped  space  (coUare)  next  to  the 
head,  which  is  bluish-black;  abdomen  longer  than  thorax,  bluish-black,  and  decreas- 
ing sharply  to  a  point,  ending  in  a  rather  long  ovipositor;  under  surface  uniform 
bluish-black,  with  a  few  hairs  on  the  different  segments;  wings  hyaline,  iridescent 
and  strongly  ciliated,  well  rounded  at  apex,  with  short  setae  on  the  surftice;  legs  pale 
yellow,  with  five  jointed  tarsi,  setaceous,  femora  somewhat  swollen.  Instead  of  a 
tibial  spur  on  hinder  legs,  there  is  a  singular  anomalous  apical  five-lobed  appendage 
(See  Plate  2,  fig.  15,)  also  two  exterior  spiny  processes — coxse  not  quite  toudiing  each 
other.  Male  not  yet  discovered.  Inhabits  Florida.  Described  from  numerous  speci- 
mens, (pp.  29-31,  pi.  n,  figs.  2-3,  6,  8, 12  and  15). 

From  the  unique  type  specimen  in  the  United  States  National 
Museum  collection  I  make  the  following  corrections  and  additions  to 
the  specific  description: 

General  color  not  blue-black  but  brown;  a  more  or  less  obscure 
spot  on  each  side  of  the  abdomen  at  distal  two-thirds  and  the  dorsal 
thorax,  lemon  yellow,  excepting  the  cephalic  half  or  two-thirds  of 
the  mesoscutum  and  all  of  the  pronotum.  Wings  not  hyaline  but 
distinctly  embrowned  out  to  a  point  slightly  beyond  (distad  of)  the 
venation  and  including  most  of  the  base  of  the  wing;  posterior  wings 
with  proximal  half  slightly  embrowned;  wings  entirely  without  discal 
ciliation  but  the  fore  wing  bears  an  isolated  bristle  under  the  distal 
three-fourths  of  the  marginal  vein,  which  is  nearly  as  stout  as  some 
of  the  bristles  borne  by  the  venation  but  smaller  than  most  of  them. 
Distal  half  of  the  venation  (marginal  and  stigmal  veins)  bearing 
seven  stout  bristles,  one  of  which  is  at  the  extreme  end  or  apex  of 
the  stigmal  vein,  the  other  six  in  pairs  along  the  edges  of  the  marginal 
vein;  the  submai^inal  vein  bears  a  single,  smaller  bristle  before  its 
middle.  Stigmal  vein  short,  without  a  neck;  marginal  and  submar- 
ginal  veins  subequal  in  length,  but  the  former  much  broader.  Mar- 
ginal cilia  of  the  fore  wing  long  and  slender,  slightly  longer  than  the 
greatest  wing  width,  subequal  to  those  of  the  posterior  wings.  Ovi- 
positor slightly  exserted.  Middle  tibial  spur  about  subequal  in 
length  to  the  proximal  joint  of  the  intermediate  tarsi,  not  laige,  with 
about  six  spines  or  lateral  spurs.  Cephalic  tibial  spur  curved  and 
divided  distad  into  about  six  unequal  tines  which  lengthen  distad. 
Proximal  tarsal  joints  of  the  intermediate  legs  not  as  long  as  the 
combined  lengths  of  the  three  distal  joints  but  twice  the  length  of 
the  same  joint  of  the  tarsi  of  the  other  legs.  Mandibles  bidentate, 
their  tips  nearly  black.    Antennal  club  slender,  the  antenna  normal 
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for  the  genus.  Fore  wings  long-ovate,  very  obtusely  pointed,  narrow. 
Two  distal  funicle  joints  each  twice  the  length  of  the  first  one  or  else 
all  gradually  increasing  in  length,  the  second  intermediate  in  size. 
Margins  of  the  blade  of  the  posterior  wing  parallel,  the  wing  narrow, 
its  marginal  cilia  very  much  longer  than  the  greatest  width  of  the 
blade. 

These  notes  were  taken  from  the  single  female  type  specimen, 
corrected  and  enlarged  from  the  specimens  as  listed  below. 

I  have  studied  the  following  specimens:  (1)  The  type  of  JUwopaJr 
liata,  a  single  female  mounted  in  balsam  and  labeled  ''Entomological 
Collection  of  Wm.  H.  Ashmead,  Jacksonville,  Florida.  SignipTiora 
flampaOiata  Ashm.  Type,  female.  No.  2801,  U.S.N.M."  (2)  The 
original  specimens — types  but  not  so  designated  * — of  occidentaliSy 
comprising  six  slides  all  labeled,  except  the  sixth,  ''From  San  Gabriel 
Red  Scale,"  and  as  follows — one  slide  bearing  a  pair  labeled  in  addi- 
tion ^'Signiphora  ocddentalis  How.,  male,  female";  a  second  slide 
bearing  a  male  and  labeled  *^  SignipJiora  male,  ocddentalis.  Jime  3, 
1887";  a  third  bearing  a  single  female  and  labeled ''  SiffnipJiora  n.  sp., 
June  1,  1887."  A  fourth  bearing  a  single  female  and  labeled  ^^Signir 
phora  n.  sp.,  male,  ocddentalis  How.  May  30,  1887."  A  fifth  bear- 
ing a  female  and  a  portion  of  another  specimen,  besides  two  specimens 
of  ProspalteUa  aurantii  (Howard),  labeled  ^^ CoccopTiagus  aurantii 
How.  MS.  SiffnipJiora  n.  sp.,  female.  May  9,  1887."  And  lastly, 
a  slide  bearing  a  single  female,  besides  seven  specimens  of  AspidioH- 
pTuigus  dtrinus  (Craw)  and  labeled  *^  Coccophagus  dtrinus.  Sig- 
niphora.  From  Aspidiotus  aAirantii.  March  13,  1889.  San  Gabriel, 
Cal."  All  of  these  slides,  except  the  sixth,  were  cut  out  by  hand 
from  window  glass  and  were  thick  and  short.  (3)  A  slide  bearing  a 
single  female  and  labeled  "Morrill  No.  2004.  On  orange  leaf, 
Orlando,  Florida,  6/24,  1907.  A.  W.  Morrill."  (4)  A  slide  from  the 
collections  of  the  Bureau  of  Entomology,  United  States  Department 
of  Agriculture,  bearing  a  single  pair  and  labeled  "From  eggs  of 
Eoriola  arquata.  Tunapunta.  F.  W.  Urich,  Feb.,  1911";  this  host 
record  must  be  considered  a  mistake  until  evidence  is  forthcoming; 
it  is  contrary  to  the  host  habits  of  the  group.  Homotypes.  (5)  A 
single  female  on  a  slide  from  the  collections  of  the  United  States 
Department  of  Agriculture,  labeled  "7572^.  Chionaspis  on  Mag- 
nolia, Savannah,  Georgia.  Issued  June  15,  '97."  (6)  A  slide  bear- 
ing the  fragments  of  a  single  female  specimen  labeled  "From  Aspidir 
dus  camellias  on  Acacia  sp.  Mex.  A.  L.  Herrara.  XII.  15,  1905." 
(7)  Another  slide  from  the  same  collection,  bearing  three  females 
with  specimens  of  mexuxma  and  townservdi,  labeled  "  1768.  Aspidiotus 

1  But  for  the  oonTenienoe  of  future  workeis  now  marked  as  types,  Cat.  No.  1478,  U.  S.  National  If  useom, 
the  three  slides  as  listed  below,  labeled  ''May  30, 1887''  (1  male),  "June  1, 1887"  (1  female),  and  "June  3, 
1887"  (1  male),  all  evidenUy  part  of  the  material  used  in  describing  oeddentaUt, 
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on  Hibiscus,  Cuautla,  Morelos,  Mexico,  May  29,  '97.  Koebele." 
(8)  A  final  slide  from  the  same  source,  bearing  one  male,  nine  femalesi 
together  with  specimens  of  tovyasendi  and  Jla/ueUa,  labeled  ''1744. 
Aspidiotus  on  Udtis  occiderUalis,  Amecameca,  Mexico,  Mex.,  June  7, 
'97.    Koebele." 

HahiUU. — United  States  of  America — ^Florida  (Jacksonville,  Or- 
lando); California  (San  Gabriel);  Greorgia  (Savannah).  Mexico — 
Morelos  (Cuautla);  Mexico  (Amecameca).  West  )jidies — Trinidad 
(Tunapunta). 

Hosts. — Lepidosaphes  heckU  Newman  (Florida) ;  Aspidiotus  auranUi 
cUrirms  Coquillett  (California) ;  Ohionaspis  sp.,  on  Magnolia  (Georgia) ; 
Aspidiotus  cameUist  Signoret,  on  acacia  (Mexico);  Aspidiotus  sp.,  on 
HUnscus  (Mexico);  Aspidiotus  on  CeUis  ocdderUaiis  (Mexico). 

Type. — ^The  single  female  specimen  as  indicated  in  foregoing. 
Homotypes — ^Accession  No.  45089,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  1  male,  1  female  on  a  single  slide  (Tuna- 
punta, Trinidad).  For  types  of  the  synonymic  occidentalism  see 
before. 

Some  years  after  its  original  description  the  author  ^  of  this  species 
amended  his  former  description  as  follows:  Head  and  abdomen  blue- 
black;  thorax,  except  the  pronotum,  bright  yellow;  wings  hyaline, 
with  a  dusky  band  beneath  the  marginal  vein. 

As  has  been  intimated,  the  species  was  redescribed  as  new  to 
science  by  Howard  (1894),  under  the  name  occiderUdlis.  The  original 
description  of  occiderUdlis  agrees  closely  with  the  type  specimen  of 
flavopaUiata  Ashmead  and  because  of  the  fact  that  the  structural 
characters  of  the  types  of  both  are  identical  and  that  the  difference 
in  coloration  between  them  is  small,  other  specimens  gradating 
between,  it  is  quite  evident  that  there  is  some  color  variation  and 
that  occiderUdlis  represents  the  variation  bearing  a  minimum  amount 
of  yellow  on  the  thorax;  also  the  brown  of  the  body  evidently  varies, 
being  very  deep  in  some  specimens,  nearly,  if  not,  black;  usually, 
however,  brown  predominates.  But  it  must  be  remembered  that  I 
have  not  seen  specimens  in  nature.  The  fumated  area  of  the  fore 
wing  may  also  vary,  sometimes  breaking  into  spots  disto-cephalad. 

I  append  the  original  description  of  ocdderUdlis  for  completeness 
and  convenience.* 

SIOmFHORA  OCCmSirrALIS.  n.  8p. 

Female, — ^Length,  0.53  mm. ;  expanse,  1 .2  mm. ;  greatest  width  of  fore  wing,  0.09  mm. 
Antennal  scape  robust,  reaching  to  middle  of  eyes;  pedicel  laige,  stout,  rather  more 
than  one-third  as  long  as  scape;  funide  joints  1,  2,  and  3  subequal  in  diameter,  very 
small,  together  only  a  little  over  one-third  length  of  pedicel  and  considerably  lees 
than  the  tip  width  of  the  pedicel;  increasing  in  length  from  1  to  3;  club  nearly  as  long 
as  scape  and  pedicel  together,  long  oval  when  seen  from  side,  twice  as  wide  as  pedicel, 
narrow  with  parallel  sides  when  seen  from  above,  scarcely  wider  than  funicle  joint  3. 

1  Ashmead,  1900,  p.  400.  >  Isseot  LIfiB,  yoL  6, 1804,  p.285. 
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Maiginal  vein  with  six  strong  bristles,  stigmal  with  one,  submarginal  with  one.  Mid- 
dle femora  with  a  strong  spine  near  inner  side  of  tip,  tibise  with  three  strong  external 
spines,  two  near  base  and  one  near  tip.  Color  (from  balsam-mounted  q>ecimens  only) : 
Head,  pronotum,  metanotum  and  abdomen,  dark  brown,  nearly  black,  eyes  dark  red; 
meeonotum  bright  lemon-yellow;  all  legs  and  antenn®  fuscous;  mouth  parts  lightr 
brown,  mandibles  tipped  with  black;  wing  veins  fuscous;  fore-wings  with  an  in- 
definite fuscous  patch  occupying  entire  disk  except  at  base  and  apical  fourth. 

Male, — Resembles  female,  except  that  it  is  rather  larger  and  has  the  entire  meso- 
scatum  brown,  leaving  the  yellow  band  to  inclose  mesoscutellum  and  metascutum. 

Described  from  two  females,  three  male  specimens  reared  by  D.  W.  Ooquillett,  from 
AspyKotui  aurantii  var.  eUrinut  Ooquillett,  from  San  Gabriel,  Cal.,  May  30,  June  1 
and  3, 1887. 

2.  SIOIOPHOSA  HIOSA  . 


Siffniphora  nigra  Ashm ead,  1900,  pp.  409,  410. 
Ashmead  described  this  species  as  follows: 

Female. — Length,  about  0.55  mm.  Polished  black,  impunctate,  but  with  a  decided 
seneous  tinge  in  certain  lights.  Flagellum  brown-black.  Legs  black,  the  anterior 
and  middle  tibce  brownish,  their  tips  and  all  tarsi  white.  Wings  with  the  basal  half 
or  more  fuliginous,  the  apical  half  or  less  hyaline. 

Type.—Cui.  No.  4767,  U.S.N.M.    (Ashmead  collection.) 

Habitat. — ^Districi  of  Columbia:  Washington. 

It  has  never  been  mentioned  in  the  literature  since.  I  have  the 
following  notes  concerning  it,  taken  from  the  type  and  other  speci- 
mens: Original  description  correct;  the  body  is  finely  polygonally 
reticulated  and  opaque,  not  metallic;  structurally  it  differs  from 
flavopaUiata  as  follows — ^The  discal  bristle  of  the  fore  wing  is  absent; 
the  marginal  cilia  of  the  fore  wing  are  very  much  shorter,  moderately 
short,  very  much  shorter  than  the  wing's  greatest  width  (the  length 
about  a  fourth  or  less  of  the  wing's  greatest  width)  and  slightly 
shorter  than  the  longest  marginal  ciUa  of  the  posterior  wings;  the 
fuscous  area  of  the  fore  wing  extends  less  farther  distad  (proximal 
third  of  the  wing  clouded),  only  to  the  distal  third  pi  the  marginal 
vein  but,  however,  the  apical  third  of  the  wing  may  be  slightly  em- 
browned; the  bristles  on  the  venation  are  more  numerous,  on  the 
submarginal  vein  at  least  two,  but  on  the  marginal  but  six  (not 
coimting  several  very  minute  ones)  and  on  the  stigmal  but  one  which 
is  not  apical;  the  venation  differs — thus  the  stigmal  vein  makes  but 
little  angle  with  the  marginal;  its  sides  are  parallel;  it  is  narrow  and 
straight  or  else  conic,  its  inner  (caudal)  margin  not  forming  a  distinct 
concave  curve  with  the  inner  margin  of  the  marginal  vein  or  but  a 
very  slight  curve  of  that  sort;  the  marginal  vein  is  slightly  longer 
and  more  slender,  slightly  longer  than  the  submarginal  and  its  caudal 
margin  is  less  emarginated;  the  fuscous  area  of  the  fore  wing  is 
broken  by  a  more  or  less  irregular  subquadrate  to  elongate  clear 
area  near  the  caudal  margin  under  the  base  of  the  maiginal  vein. 
The  distal  tarsal  joints  are  dusky;  the  cephalic  tibial  spur  is  long, 
slender  and  curved,  at  tip  dividing  into  two  slender  tines.    The 
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caudal  wings  are  broadj  nearly  twice  broader  than  in  faviopaUiata. 
Excepting  for  the  uniform  blackness  of  the  body,  otherwise  as  in 
jlavopdlliata.    The  male  is  similar  to  the  female. 

Nothing  was  known  concerning  the  hosts  of  this  species,  but  I 
add  a  record  beyond.  I  have  studied  the  following  specimens: 
The  types  from  the  United  States  National  Museum  collection 
remounted  in  balsam  from  tags  labeled  '*Signiphora  nigra  Ashm., 
female,  type  No.  4767,  U.S.N.M.,  Washington,  D.  C."  The  single 
type  slide  bears  in  reality  three  males  and  two  females  which  com- 
prise the  types  formerly  by  implication  all  females.  A  slide  bearing 
a  single  male  specimen  remounted  from  a  tag  in  the  same  collection 
labeled  *'Los  Angeles,  Calif.  Coccus  hesperidum  L.  160°.  Aug." 
And  a  third  slide  bearing  two  males  remounted  from  tags  in  the 
same  collection,  labeled  * 'Washington,  D.  C." 

Hahiiai. — ^United  States — ^Washington,  District  of  Colmnbia;  CaU- 
fomia  (Los  Angeles). 

Host. — Coccus  hesperidum  Linnseus. 

Types, — ^The  three  males,  two  females  as  indicated  in  foregoing. 

Homotypes. — ^Accession  No.  45087,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  the  two  males  from  U.S.N.M.  collection  as 
noted  above  (Washington,  District  of  Columbia). 

3.  SIONIPHORA  AUSTRAUBNSIS  Aihmead. 
Signiphora  australienais  Ashmbad,  1900,  pp.  409,  410. 
The  original  description  of  this  species  is  exactly  as  follows: 

Female. — Length,  0.60  mm.  Aeneous  black,  the  meeonotum  with  a  bronzy  tinge, 
the  Bcutellum  with  a  slight  bluish  tinge;  legs  black,  a  spot  on  knees  and  tarsi  white 
or  yellowish-white,  the  anterior  tibise  yellowish  beneath;  wings  fuscous  with  a  hyaline 
band  across  the  disk  from  apex  of  the  marginal  vein. 

!7Vp«.— Cat.  No.  4771,  U.S.N.M. 

JTaWtot.— Australia.    (Albert  Koebele,  collector.) 

Host, — Rhynch.:  Sp.  not  identified. 

By  studying  the  types  I  am  enabled  to  offer  the  following  additional 
descriptive  details:  Like  nigra  but  differing  colorationally  in  that 
the  head  and  thorax  are  metallic  to  some  extent,  the  vertex  and 
mesonotum  distinctly  metaUic  green  (but  not  in  balsam  mounts), 
the  latter  finely  transversely  lined;  body  finely  polygonaUy  sculptured, 
including  the  abdomen  (the  sculpturing  not  distinct  in  balsam 
mounts);  the  fore  wings  differ  as  described — they  are  embrowned 
throughout,  but  somewhat  distad  of  the  middle  there  is  a  broad 
clear  band,  subcrescentic  in  shape  and  touching  the  costal  margin 
at  the  apex  of  the  stigmal  vein.  This  area  is  broader  at  the  caudal 
margin  than  at  the  cephalic  one,  barely  reaching  the  latter;  the 
stigmal  vein  differs  in  that  it  is  like  a  short  conical  prolongation 
bending  off  slightly  from  the  marginal;  thus  it  is  short  and  much 
broader  at  its  point  of  origin  than  is  the  case  with  that  of  nigra. 
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like  nigrGf  there  is  also  a  clear  area  proximad,  but  this  is  somewhat 
more  prominent  with  this  species.  (See  beyond.)  The  male  is 
like  the  female. 

The  species  has  not  been  mentioned  again  in  the  literature;  it  is 
Tariable,  as  will  be  shown  later. 

I  have  studied  the  following  specimens:  The  tag-mounted  types 
now  remounted  in  xylol-balsam;  these  were  and  are  labeled  ^^Signir- 
phora  australiensis  Ashmead,  female.  Type  No.  4771,  U.S.N.M. 
Australia.  Koebele.  12."  The  type  consists  of  three  females. 
Also  a  slide  from  the  collections  of  the  United  States  Department  of 
Agriculture,  Washington,  District  of  Columbia,  bearing  2  males  and 
12  females  and  labeled  ''1849.  Acanthococcid  on  Eucalyptus. 
Gosford,  N.  S.  W.,  Nov.  1899.  A.  Koebele."  These  specimens 
varied  considerably  in  the  fumation  of  the  fore  wing  and  in  the 
length  of  the  marginal  fringes.  In  all  of  them  the  latter  were  dis- 
tinctly shorter  than  in  the  type  specimens,  while  the  majority  of  the 
specimens  showed  the  clear,  subhyaline  band  at  the  middle  very 
indistinctly,  not  clear  cut  as  in  the  type  specimens  excepting  witli 
several  of  them.  Casually,  in  most  of  these  specimens,  the  fore 
wings  appeared  to  be  fumated  throughout,  the  cloudiness  gradually 
fading  out  distad.  I  have  since  captiured  a  female  specimen  of  this 
species  on  a  window  of  a  bam  at  Roma,  Queensland,  October  6,  1911. 

Habitat — ^Australia — ^New  South  Wdes  (Gosford);  Queensland 
(Boma). 

Host, — ^Acanthococcid  on  Eucalyptus. 

Types. — ^The  three  females  as  indicated  in  foregoing. 


4.  SIOniPHORA  DACTYLOPn  j 
Signiphora  dactylopii  Ashmead,  1900,  pp.  409,  410. 
The  original  description  runs  as  follows: 

Female, — ^Length,  0.58  mm.  Blue-black,  the  meeonotum  with  an  aeneous  tinge 
anteriorly;  legs  concolorous  with  the  body,  except  the  tarsi,  which  are  white;  wings 
hyaline,  with  a  fuscous  band  across  the  middle  from  beneath  maiginal  vein  to  the 
hind  margin. 

Type.— Cat.  No.  4772,  U.S.N.M. 

Habitat. — District  of  Colimibia. 

Ho$t. — Rhynch.  Pseudococcus  ephedra  (CJoquillett).  Bred  at  Department  of  Agri- 
culture. 

The  following  descriptive  notes  are  added,  taken  from  the  types 
and  the  specimens  mentioned  beyond:  Like  nigra  but  differing  in 
that  the  vertex  and  mesonotum  are  metallic  green,  the  former  smooth 
and  shining  but  with  scattered  pin-punctures;  the  mesonotum  is 
finely  transversely  lined;  the  proximal  joint  of  the  posterior  tibiae 
is  as  long  as  the  same  joint  of  the  intermediate  tibisB;  the  fore  wings 
are  hyaline  with  the  exception  of  a  broad  band  across  them  somewhat 
before  the  middle,  from  the  marginal  vein;  the  proximal  margin  of 
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this  band  is  irregularly  concayed  and  consequently  it  is  narrower 
near  the  middle  than  at  either  end;  the  mai^inal  cilia  of  the  fore  wing 
somewhat  shorter  than  in  nigra;  caudal  wings  broad;  submarginal 
vein  with  three  bristles;  stigmal  vein  intermediate  between  nigra 
and  australensis;  otherwise  like  the  latter.  Cephalic  tibial  spur 
2-tined  at  apex.  Male  like  the  female.  Mandibles  bidentate,  the 
teeth  subequal,  small,  acute  and  black  at  their  tips. 

These  notes  from  the  following  specimens:  The  types,  1  male,  3 
females,  formerly  on  tags,  now  remounted  in  xylol-balsam  (1  slide). 
They  are  labeled  ^^ Signiphora  daciyUypii  Ashm.,  females.  Type  No. 
4772.  4713°.^  Par:  on  Pseudococcus  ephedras,  Coq."  Also  in  the 
United  States  National  Museum  collection,  three  females  in  xylol- 
balsam  (1  slide)  remounted  from  tags  and  labeled  ^'Signiphora 
dactylopii  Ashm.,  female.  Roswell,  N.  Mex.  Cockerell,"  determined 
by  Ashmead;  and  one  female  similarly  remounted  and  bearing  the 
label ''3821^." 

Habitat — ^United  States — District  of  Columbia;  New  Mexico 
(Roswell). 

Host. — Paeudococcua  ephedras  Coquillett. 

Typea. — ^The  one  male,  three  females  as  indicated  above. 

Homotypea, — ^Accession  No.  45086,  Illinois  State  Laboratory  of 
Natiu-al  History,  Urbana,  one  female  on  a  slide  labeled  *'3821**"  as 
mentioned  above. 

5.  SIOniPHORA  NOACKI . 


Signiphora  noacki  Ashhead,  1900,  pp.  409,*410;  1904,  p.  497. 

The  original  description  is: 

Female.^Length,  0.50  mm.  Coal-black,  except  a  whitish  line  on  the  hind  margin 
of  the  mesopleuia,  along  the  suture  separating  it  from  the  metapleura  and  the  tarsi, 
which  are  white;  wings  wholly  hyaline. 

Type.—€&t,  No.  4773,  TJ.S.N.M. 

JToWtot.— Brazil:  San  Paulo.    (F.  Noack.) 

East. — Rhynch.:  Pgylla  sp.  on  a  wild  shrub.    Bred  October,  1897,  by  F.  Noack. 

The  species  is  based  upon  male  specimens  and  is  quite  as  described 
but  the  fore  wings  are  not  wholly  hyaline,  the  proximal  fourth  smoky 
or  fuscous,  or  from  the  base  out  as  far  as  a  point  somewhat  beyond 
the  apex  of  the  submarginal  vein;*  the  body  is  finely,  polygonally 
sculptiu-ed,  finely  transversely  linefl  at  the  mesoscutum.  Prom 
nigra,  auatralenaia,  and  dactylopii,  to  which  group  of  species  it  belongs, 
this  species  may  be  distinguished  at  once  by  reason  of  the  fact  that 
the  marginal  fringes  of  both  wings  are  long  and  subequal,  those  of 
the  fore  wing  nearly  as  long  as  that  wing's  greatest  width  (about 
two- thirds  of  the  greatest  width),  those  of  the  caudal  wing  slightly 
longer  than  the  greatest  width  of  that  wing.    Again,  the  venation 

>  The  original  note  says  the  material  came  from  Los  Angeles,  Cal.,  and  this  instead  of  the  Distriot  of 
Columbia  is  the  correct  type  locality.-^.  C.  Cbawfobd. 
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differs — the  caudal  margin  of  the  stigmal  vein  and  that  of  the  mar- 
ginal at  apex  imite  in  a  distinct  concave  curve  as  in  Jlavopalliaia 
Ashmead;  the  discal  bristle  is  absent,  as  is  also  the  oblique  crease. 

The  proximal  tarsal  joint  of  the  intermediate  legs  is  much  longer 
than  the  same  joint  of  the  caudal  legs,  which,  however  is  as  long  as 
in  nigra.  The  middle  tibial  spur  is  long  and  slender  and  bears 
about  10  spines;  apparently  the  cephalic  tibial  spur  is  many-tined 
as  in  Jla/vopdlliaia;  caudal  tibial  spur  single,  short,  straight.  The 
species  may  be  distinguished  from  JUt/oopaUiaia  structurally  through 
the  fact  that  it  is  larger  and  more  robust,  the  caudal  wings  are  much 
broader,  the  broader  fore  wings  and  their  somewhat  shorter  marginal 
cilia,  the  very  much  longer  proximal  tarsal  joints  of  the  last  two 
pairs  of  legs  and  the  longer  stigmal  vein.  Colorationally,  of  course, 
easily  distinguished  from  jUwopaJliata.  Also  allied  with  maxima, 
pulchray  and  nigrella^]  from  these  species  it  differs  in  those  points 
brought  out  in  the  table  of  species  given  later.  Its  caudal  wings  are 
somewhat  broader  than  those  of  both  pvlchra  and  nigretta.  Female 
unknown. 

The  following  specimens  have  been  studied:  The  two  type  speci- 
mens G>oth  males  Vj  in  the  United  States  National  Museum  collection 
now  remounted  on  a  single  slide  in  xylol-balsam;  they  were  and  are 
labeled  ^'SignipTiora  noacki  Ashm.,  female.  Type  No.  4773,  U.S.N.M. 
7760''.    Par:  in  Psyllid  on  wild  shrub.    San  Paulo,  Brazil,  Oct.  97." 

Hahiiai. — South  America — Brazil  (Sao  Paulo). 

Host. — ^A  psyllid  on  a  wild  shrub. 

Types. — ^The  two  males  as  indicated  above. 


6.  SIOniPHORA  UmFASCUTA  . 

Signiphora  unifoKiata  Ashmeap,  1900,  pp.  409,  410,  411. 
The  original  description  is  as  follows: 

Female. — ^Length,  about  0.70  mm.  Black,  with  a  narrow  yellowiBh-white  band 
acio00  base  of  scutellum  and  continued  below  on  the  hind  maigin  of  the  mesopleura 
and  along  the  mesostemal  suture;  tarsi  white,  wings  h3raline. 

Type.—Ceit.  No.  4774,  U.S.N.M. 

Habitat.— Flond&i  Geoigiana.    (Dr.  Wittfield.) 

Host. — ^Rhynch:  Ceropsylla  mderoxyli  "Riley. 

This  species  also  belongs  to  the  nigra  group  but  on  account  of  its 
coloration  is  placed  in  a  group  of  its  own;  it  is  correctly  described 
but  the  wings  are  not  hyaline;  the  body  is  opaque  black  and  finely 
polygonally  sculptured.  Structurally  it  resembles  noacki  Ashmead 
but  may  be  distinguished  by  these  characters;  the  stigmal  vein  is 
shaped  differently;  its  inner  or  caudal  margin  is  convex  rather  than 
concave  and  does  not  form  a  regular  concave  curve  with  the  inner 
margin  of  the  marginal  vein  but  only  an  obtuse  angle;  its  cephalic 

1 AU  three  desciibecl  later  on  in  this  paper. 
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margin  is  concave  not  convex  as  in  noacki;  moreover  its  tip  points 
disto-cephalad,  not  distad;  the  wings  are  more  robust  but  the  mar- 
ginal ciUa  are  the  same  relatively  as  in  noacki;  the  cephalic  tibial 
spur  is  slender,  curved  at  apex  and  beneath  fimbriate  bearing  about  16 
tines  which  gradually  increase  in  length  distad;  otherwise,  except 
as  already  described  for  color,  as  in  noacki.  The  fore  wings  are 
smoky  out  to  the  middle  of  the  marginal  vein  (or  proximal  third) 
but  the  smoky  area  is  fainter  caudad. 

I  have  studied  the  following  specimens:  Only  the  single  female 
type  specimen  found  remounted  on  a  tag  and  placed  with  a  female 
of  fasdaia.^  Consequently  it  was  remounted  on  a  slide  in  xylol- 
balsam  with  the  latter  before  the  two  were  known  to  be  distinct. 
The  type  bears  the  following  label :  *  'Signiphora  unifasciata  Ashmead. 
Type  No.  4774,  U.S.N.M.  350o^  Iss.  Dec.  19,  '81.''  As  stated 
it  is  mounted  with  a  female  oifasdata. 

Nothing  more  can  be  added  concerning  it. 

7.  SIGlflPHORA  BIFASOATA  Aihmatd. 
Signiphora  bifasciata  Ashmead,  1900,  pp.  409,  411. 

The  original  description  is  as  follows: 

Female. — ^Length,  about  0.60  mm.  Black  with  two  transverse  yellow  bands  on 
thoiaz  above  between  the  tegulsB,  or  on  the  hind  border  of  the  mesonotum,  the  other 
at  the  base  of  the  scutellum,  the  latter  also  continued  along  the  mesopleural  suture; 
1^  black  or  blackish,  the  knees  yellowish,  the  tarsi  whitish;  wings  hyaline. 

!ZVp«.— Cat.  No.  4775,  U.S.N.M. 

5aWto«.— West  Indies:  St.  Vincent.    (H.  H.  Smith.) 

I  have  not  been  able  to  see  the  type  of  this  species,  which  is  a 
unique  in  the  collections  of  the  United  States  National  Museum,  form- 
erly mounted  on  a  tag,  now  mounted  in  balsam.  It  should  be  easily 
recognized  though  it  is  perhaps  needful  to  call  attention  here  to  the 
fact  that  the  fore  wings  are  probably  infuscated  in  some  maimer, 
probably  near  base,  this  being  overlooked  by  the  describer  (as  in  the 
case  of  some  of  the  other  species  when  the  infuscation  was  proximal). 
Nothing  is  known  concerning  its  habits. 

After  writing  the  foregoing,  Mr.  J.  C.  Crawford  of  the  United  States 
National  Museum  was  kind  enough  to  examine  the  type  for  me  in 
regard  to  certain  of  its  characters  and  I  have  learned  from  him  that 
after  remounting  in  balsam  there  is  no  noticeable  metallic  colora- 
tion; the  fore  wings  are  lightly  fumated  out  to  the  end  of  the  stig- 
mal  vein;  the  transverse  thoracic  bands  are  contiguous  and  yellowish 
white  and  distinct,  more  distinct  in  the  tag-mounted  specimen  than 
after  it  was  remounted  in  balsam;  the  inner  mai^in  of  the  stigmal 
vein  is  nearly  straight;  the  marginal  ciUa  of  the  fore  wing  are  mod- 
erate in  length,  about  a  third  of  the  wing's  greatest  width;  the 
discal  bristle  is  present;  and  that  the  posterior  wing  is  broad,  its 
margins  not  parallel  but  the  wing  broadening  toward  the  apex. 

1  Described  beyond. 
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8.  SIOniPHORA  MBZICAlf  A  AatamMd. 
Signiphora  meacicana  Ashkead,  1900,  pp.  409,  411. 
The  original  description  is  as  follows: 

Female. — ^Length,  about  0.45  mm.  Head,  thorax,  anteniue,  and  legs,  except  tarsi, 
brownish-yellow;  abdomen  eeneous  black;  tarsi  white;  mesonotum  margined  with 
yellow  at  sides;  wings  hyaline. 

Type.'-C&t.  No.  4776,  U.S.N.M. 

Habitat — ^Mexico:  San  Luis. 

Host. — Rhynch.:  AspidiotusneniBouch^.    (Tyler  Townsend.) 

On  account  of  its  obscure  coloration  I  first  thought  that  this 
species  was  synonymic  with  flavopaUiata  which  it  resembles,  but  the 
following  characteristics  separate  it  from  that  species,  aside  from 
coloration,  which  is  more  or  less  diEcult  to  detect,  in  balsam  speci- 
mens especially.  The  narrow  fore  and  posterior  wings  are  replaced 
in  mexicana  by  broad  ones;  the  posterior  wings  in  mexicana  are 
twice  the  width  of  those  in  the  type  species  and  the  same  statement 
is  nearly  true  for  the  fore  wings;  the  marginal  ciliation  is  long  and 
holds  the  following  relations:  The  longest  of  the  fore  wing  are  not 
more  than  two-thirds  as  long  as  the  fore  wing's  greatest  width;  the 
longest  of  the  caudal  wings  are  somewhat  longer  than  the  greatest 
width  of  those  wings;  thus,  of  the  caudal  wings  especially,  the  mar- 
ginal cilia  are  not  very  much  longer  than  the  greatest  width  of  the 
wing  as  in  JlavopaUicUa.  The  discal  bristle  is  present.  Otherwise 
structurally,  apparently  like  the  type  species;  however,  the  sub- 
mai^inal  vein  bears  two  bristles.  Coloration  of  the  type  specimen 
as  described,  excepting  that  the  fore  wing  at  least  is  not  hyaline  but 
distinctly  embrowned,  very  much  as  in  JUwopaUiata,  sometimes,  as  in 
that  species,  mottled  distad.  The  mesonotum  is  finely  lined  trans- 
versely; the  color  of  body  is  variable;  thus,  in  the  specimens  noted 
below,  a  few  are  present  which  had  all  of  the  thorax  brown,  while 
most  of  them  had  all  of  the  mesonotum  as  dark  as  the  abdomen;  in 
one  specimen  nearly  all  of  the  abdomen  was  brown,  suffused  with 
dusky.  A  large  robust  species  with  broad  wings;  the  antennal  club 
is  more  roughly  longitudinally  striated  than  usual. 

I  have  studied  the  following  specimens:  The  single  female  type 
specimen,  remounted  in  balsam  from  a  tag,  labeled  '^Signiphara 
mexicana  Ashm.,  female.  Type  No.  4776,  U.S.N.M.  470"^.  =  13 
Townsend.  12  Oct.,  '94.  Par.  on  Asp.  nerii,  San  Luis,  Mex."  The 
head  is  missing.  Also  the  following  from  the  collections  of  the 
United  States  Department  of  Agriculture:  Seven  females  on  a  slide 
with  coquiUetti  and  other  coccid  parasites,  labeled  ''  1725.  Aapidiotus 
on  common  wild  shrub  on  streams:  Calif.;  Cuautla,  Morelos,  Mex., 
July  1,  '97.  Koebele."  One  male,  seven  females  with  a  female 
of  flaveUa  and  Perissopterus  mexicana  Howard,  on  a  single  slide 
labeled  "1722.    Aapidiotus  on  Ciruela^  Cuautla,  Morelos,  Mex.,  July 
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1,  '97.  Koebele."  Another  slide  bearing  a  pair  together  with 
JlavopaUiata  and  tavmsendi  and  several  aphelinhies  labeled  '^1768. 
Aspidiotus  on  Hibiscus.  Cuautla,  Morelos,  Mex.,  May  29,  '97. 
Koebele." 

Habitat. — ^Mexico  (San  Luis;  Cuautla,  Morelos).  United  States — 
California. 

Hosts. — Aspidiotus  Jiederx  Vail  (Mexico)  ;Aspidiotus  sp.  on  common 
wild  shrub  (California  and  Mexico);  Aspidiotus  sp.  on  Ciruda  and 
Hibiscus  (Mexico). 

Type. — ^The  single  female  as  indicated  above. 

Homotypes. — ^Accession  No.  45092,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  1  male,  7  females  (Cuautla,  Mexico)  on 
one  slide  with  homotype  female  oifiaveUa. 

9.  SIOmPHOSA  RHIZOCOCCI  AihOMsd. 

Signiphora  rhizococd  Ashhbad,  1900,  pp.  409,  411;  1904,  p.  497. 

This  species  was  described  11  years  ago  by  Ashmead  exactly  as 
follows: 

Female.— Leugthf  about  0.50  mm.  Head  anteriorly,  a  broad  band  on  thorax 
between  the  wings  and  the  sutures  between  abdominal  segments,  more  or  less,  ivory 
white;  club  of  antennae  and  vertex  faintly  dusky;  anterior  orbits  narrowly,  rest  of  body 
and  a  broad  band  in  middle  of  front  wings,  dark  brown. 

!ZVpe.— Cat.  No.  4858,  U.S.N.M. 

Habitat. — ^Brazil:  Minas  Geras. 

Host. — Rhynch. :  Rhizococcus  sp.  on  a  composite  plant.  Bred  by  F.  Noack,  July, 
1897 .    One  specimen. '  * 

I  have  studied  only  the  type  of  this  species,  probably  a  male 
mounted  on  a  slide  labeled  ''7902°.^  Par:  on  Rhizococcus  on  com- 
posite plant  from  F.  Noack,  Bella  Horizonte,  Minas  (Jeras,  Brazil, 
July,  1897.  Signiphora  sp.  rhizococd  Ashm.  Type  4858.''  The 
caudal  half  of  the  abdomen  is  missing. 

The  species  appears  to  be  a  well-marked  one  and  should  be  easily 
recognized;  nevertheless,  it  is  fortunate  that  its  principal  struc- 
tural characteristics  can  be  pointed  out.  Nothing  is  known  of  it 
excepting  what  is  given  with  its  original  description.  The  follow- 
ing structural  characteristics:  like  Jlavopdlliata  excepting  as  pointed 
out  later  in  the  table  of  species.  The  mandibles  are  bidentate  and 
black  at  tip;  antennae  normal. 

10.  SIGNIPHORA  ALBTRODIS  Ashmead. 
SignipJiora  aleyrodis  Ashmead,  1900,  pp.  409,  412. 

This  species  was  described  at  the  same  time  as  most  of  the  others: 

Female,-— LengOi,  about  0.50  mm.  Body  mostly  golden-yellow;  vertex  of  head 
faintly  dusky;  thorax  anteriorly  and  very  narrowly,  and  a  band  across  base  of  abdomen 

I  The  bost  bas  sinoe  been  determined  as  Eriococeut  bratiUentit  CookereU.-^.  C.  Cbawtobd. 
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mchiding  hardly  one-third  its  length,  dark  brown;  wings  hyaline,  with  a  dusky  band 
across  the  middle  just  beneath  the  marginal  vein,  which  is  a  little  narrower  at  the 
hind  maigin  than  at  its  origin;  antennae  and  legs  entirely  pale  yellowish  white. 

Type.-^^nt.  No.  4856,  U.S.N.M. 

Habiiat.^WeBt  Indies:  Trinidad. 

Host — Rhynch. :  Aleyrodea  sp.  on  orange.  Two  specimens,  Ace.  No.  6162,  Depart- 
ment of  Agriculture. 

This  species  agrees  structurally  with  JUwopdlUata  nearly.  How- 
ever,  the  discal  bristle  is  absent  from  the  fore  wing;  the  stigmal  vein 
is  sKghtly  longer  and  proximad  slenderer,  thus  with  inore  or  less  of  a 
short  neck;  the  antennal  club  enlarging  distad,  clavate.  Otherwise 
I  can  not  distinguish  them.  The  original  description  of  the  species 
is  correct,  but  not  only  the  whole  of  the  pronotum,  but  over  the 
cephalic  third  of  the  mesonotum  is  dark  brown;  also,  usually,  but 
not  always,  the  extreme  tip  of  the  abdomen  and  valves  of  the 
ovipositor.  The  dark  band  of  the  abdomen  includes  apparently  the 
first  and  second  segments  and  is  at  least  a  third  of  the  length  of  the 
abdomen.  Eyes  naked;  mandibles  bidentate,  the  two  acute  teeth 
black  at  tips;  cephalic  tibial  spur  many-tined.  The  male  is  like  the 
female.  The  oblique  narrow  crease  of  the  fore  wing  is  present  but 
not  the  discal  bristle.  The  species  is  somewhat  variable  in  color. 
The  tip  of  the  antennal  club  may  be  dusky  and  a  second  band  may  be 
indicated  on  the  abdomen  by  the  presence  of  a  dark  spot  on  each 
side  at  distal  three-f oiu^ths  or  even  a  whole  convex  band  at  that  place. 

I  have  studied  the  following  specimens:  The  types  consisting  of 
three  female  specimens  on  a  single  slide  in  the  coUections  of  the 
United  States  National  Museum,  labeled  "Type.  Signifhcra  dUy- 
rodis  Ashm.  Bred  from  Aleyrodes  on  Orange,  etc.  IMnidad,  W.  I. 
6162."  Belabeled,  with  type  number.  Two  females  on  a  slide  from 
the  collections  of  the  United  States  Department  of  Agriculture 
labeled  "1°3  C.  Gn.  2,  sp.  3.  Saman,  Peru.  May  25.  T."  and 
reared  by  C.  H.  Tfyler  Townsend.  (Homotypes.)  A  slide  from  the 
same  collection  bearing  10  males  and  0  females  together  with  the 
type  of  Polynema  aspidioti  Girault  and  labeled  '/1734.  Aspidiotua 
carinaiua  [^Lepidosaphes  carinata  (Cockerell)]  on  Lime,  Cuautla, 
Morelos,  Mex.,  July  2,  '97.  Koebele."  And  fourthly,  a  slide  bear- 
ing a  single  female  from  the  same  collection  labeled  ''Asp.  Jicus 
[^  Chrysomplidlv^  aonidum  (linnaeus)]  and  A.  dictyospermif  on 
EerUia,  Westgrove,  Pa.  A.  F.  Satterthwait,  Feb.  8,  1908."  Still 
another  specimen,  a  male,  has  been  seen,  remounted  on  a  slide  with 
the  homotype  of  S.Jkuoa  and  labeled  ''Asp.  cameUiss  on  Acdda  sp. 
Mexico.  From  A.  L.  Herrara,  Dec.  15,  1905.";  and  another  female 
on  a  slide  from  the  United  States  Department  of  Agriculture  collec- 
tions, labeled  "1453°3a.  C.  H.  T.,  Lima,  Peru.  Nov.  Gen.  2  d. 
sp.  No.  5,  Jan.  16,  '10.    T."  and  reared  by  C.  H.  Tyler  Townsend. 
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HahUai. — ^West  Indies  (Trinidad) ;  Mexico — ^Morelos  and  Vera  Cruz. 
United  States — ^Pennsylvania  (Westgrove).  Peru — (Lima;  Payta; 
Saman). 

Hosts. — Aleyrodes  sp.  on  orange  (Trinidad) ;  Lepidosaphes  earinata 
Cockerell  on  lime  and  Aspidiotv^  cameUia^  on  acacia  (Mexico); 
Chrysomphalus  donidum  LdnnsBus  and  C.  didyospermi  on  Eentia 
(Pennsylvania);  Aapidiatua  sp.  on  Myrtua  (Mexico). 

Types, — ^The  three  females  indicated  above. 

Homotypes. — ^Accession  No.  45094,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  2  females  on  a  slide  (Saman,  Peru). 

The  following  additional  specimens:  A  slide  from  the  collections  of 
the  United  States  Department  of  Agriculture  bearing  a  single  female 
and  labeled  ''  W3h.  Payta.  Gen.  Nov.  2d.  sp.3d.  C.  H.  T.  Jan. 
2,  '10.  T."  and  taken  in  Peru  by  C.  H.  Tyler  Townsend.  A  male 
specimen  on  a  sUde  with  an  Aphdinus  from  the  same .  collection, 
labeled  ''  1705.  Aspidiotus  sp.  on  Myrtus  sp.  Orizaba,  Vera  Cruz, 
Mex.    July  15,  '97.    A.  Koebele." 

11.  SIOIIIPHORA  COQUILLBTTI  Aihmead. 
Sxffniphora  ooquUletti  Ashmead,  1900,  pp.  409,  412. 
The  original  description  is  as  follows: 

Female. — Length,  hardly  0.50  mm.  Bright  golden-yellow;  vertex  of  head  fuscous; 
thorax  entirely ,  and  abdomen,  except  a  dark  brown  band  at  base  which  occupies  fully 
one-third  or  more  of  its  length,  yellow;  otherwise  as  ioAleyrodie. 

2Vp«.— Cat.  No.  4857,  U.S.N.M. 

Habitat. — Rhynch.:  Aleyrodes  sp.  on  Quercus  agrifolia. 

Easily  distinguished  from  S.  aleyrodU  by  the  fuscous  vertex  and  the  absence  of 
the  brown  blotch  on  the  anterior  part  of  the  thorax. 

This  species  is  like  aleyrodis  nearly  but  differs  more  than  merely 
having  the  brown  band  across  the  abdomen  slightly  longer.  Colora- 
tionally,  it  may  be  distinguished  from  aleyrodis  thus  and  not  other- 
wise: The  latter  is  pallid  or  lemon  yellow  whereas  coguiUetti  is  deep 
orange  in  color,  a  striking  difference  when  compared  side  by  side; 
consequently,  the  brown  band  of  the  abdomen  is  more  striking  in 
coquiUetti  and  has  more  black  in  it.  Structurally,  I  am  unable  to 
separate  the  two  species  with  the  exception  that  the  body  of  this 
species  is  a  little  more  compact,  slightly  more  robust  and  the  wings 
perhaps  a  trifle  broader.  Xhe  mandibles  are  bidentate  and  black  at 
tips.  It  varies  considerably  in  size  and  some  specimens  may  be 
twice  the  size  of  others.  I  have  seen  one  specimen  (female)  among 
other  typical  ones  which  had  all  the  abdomen  black. 

I  have  studied  the  following  specimens:  The  single  type  female 
specimen  mounted  on  a  thick  common  glass  slide  in  the  United  States 
National  Museum  collection,  labeled  ''  SignipTiora  coguiUeUi  Ashm., 
female.  Bred  from  Aleyrodes  on  Quercus  agrifolia.  Type  4857. 
Oct.  4,  1887.     (72."  and  probably  reared  in  California  by  Coquillett 
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(judging  from  the  name,  label,  slide,  and  date).  A  slide  bearing  two 
females  from  the  collections  of  the  United  States  Department  of  Agri- 
culture, labeled  "No.  3.  Aleyrodea  coronatua  on  live  oak.  Groville, 
Cal.  H.  '07."  Another  slide  from  the  same  collection  bearing  four 
females,  labeled  "8183®.  Par:  on  Orthezia  sp.t  Campesas,^  Brazil. 
Fritz  Noack."  Another  slide  from  the  same  collection  bearing  two 
females  and  the  label  "416«.  Asp.  on  quince.  Ma.  Mar.  '80."  Two 
females  borne  on  another  slide  from  the  same  source  and  bearing 
the  label  "(5).  Bred  from  AUyrodes  sp.  Pasadena,  Cal.,  May,  1908." 
Hamotypes.  One  female  on  a  similar  slide,  together  with  two 
alphelinines,  labeled  "  (18).  2  sps.  Bred  from  Aleyrodes  gdatinosus 
on  oak,  Los  Angeles,  Cal.,  April,  '08."  Five  females  on  a  shde  from 
the  same  source  bearing  the  label  "Morrill  No.  511"  and  probably 
taken  in  Florida  (judging  from  the  label).  Another  slide  from  the 
same  source  bearing  three  females,  together  with  a  female  of  Prospal' 
ieOa  dtreOa  Howard  and  labeled  "Morrill  No.  508  and  No.  511.  1 
spec,  of  508  and  3  ^ecs.  of  511"  (judging  from  the  label,  from 
(5rlando,  Florida).  A  final  slide  labeled  "1813.  Aspidiotus  svhru- 
heseens  Mask,  on  Oleander,  Honolulu,  H.  I.  A.  Koebele.  10.III.99.'* 
and  bearing  two  females  together  with  many  specimens  of  an  Aphe-' 
lin/ii8.  In  addition,  two  females  of  this  species  on  a  slide  with  mexi- 
canCy  from  the  United  States  Department  of  Agriculture  collections, 
labeled  "1725.  Aspidiotus  on  common  wild  shrub  on  streams:  Calif.; 
Cuautla,  Morelos,  Mex.    July  1,  '97.     Koebele." 

EabikU. — ^United  States — California  (originally  San  Gabriel?;  Gro- 
ville, Pasadena,  Los  Angeles);  Florida  (t  Orlando).  Hawaiian 
Islands  (Honolulu).  South  America — ^Brazil  (Campesas?).  Mexico 
(Cuautla,  Morelos). 

Hosts. — Aleyrodes  sp.  on  Quercus  agrifolia,  Aleyrodes  coronatus  on 
live  oak  and  Aleyrodes  gelatinosus  on  oak  (California);  Orfhezia  sp. 
(Brazil).  Aspidiotus  subruhrescens  Maskell  on  oleander  (Hawaii). 
Aspidiotus  sp.  (Mex.;  California). 

Type. — ^The  single  female  as  noted  above. 

Homoiypes. — ^Accession  No.  45095,  Illinois  State  Laboratory  of  Nat- 
ural History,  Urbana,  two  females  in  xylol-balsam,  1  sUde  (Pasadena, 
California).  • 

12.  SIOlflPHORA  ASPIDIOn  AtfhiiMiid. 
Sigmphora  aspidioti  Ashmead,  1900,  pp.  409,  412. 

On  the  same  page  that  coquiUetti  was  described,  Ashmead  described 
a  new  species  imder  the  name  of  aspidioii  in  the  manner  quoted  below. 
This  species  is  identical  with  coquiUetti  structurally,  but  differs  in 
that  the  distal  half  of  the  antennal  club  is  dusky,  a  phenomenon  not 
observed  in  the  series  of  specimens  of  coquiUetti  examined  by  me  but 
which  would  be  expected  to  occur  in  a  number  of  specimens  if  it  was 

>  On  tine  label  meraly  this:  *'  Camp.— ^! 
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merely  an  incidental  variation.    I  can  not  do  otherwise  than  con- 
sider aspidioti  valid.    Its  original  description  was  in  this  manner: 

Female. — Length,  about  0.50  mm.  Lemon  or  golden  yellow;  head  faintly  dusky 
above;  apical  half  of  antennal  club,  anterior  half  of  meeonotum,  and  a  broad  tzaas- 
verse  band  at  base  of  abdomen,  including  nearly  half  its  length,  dark  brown;  wings 
with  a  broad  fuscous  band,  as  in  previous  species. 

Type,— Ctit.  No.  4859,  U.S.N.M. 

J7a6ita<.^-Mexico:  San  Louis. 

J7o«t.— Rhynch. :  Aspidiotua  nerU  Bouch^.  ['^hederas  Vail.]  Bred  November, 
1894,  by  Tyler  Townsend. 

Besides  the  type  specimen,  I  found  another  female  specimen  of  it 
in  the  collections  of  the  United  States  National  Museum  labeled 
"470^.  Bred  from  Aapidiotus  nerii  [=^hederse  ValL],  San  Luis,  Mex., 
November,  '94."  This  specimen  is  evidently  an  original  one.  I 
have  labeled  it  as  a  Jumiotype.  The  antennal  club  in  aspidioti  is  more 
clavate  and  longer  than  that  of  coquHleUi  apparently.  The  single  type 
female  is  labeled  as  the  specimen  just  noted  and,  additionally,  ''4859,'' 
the  type  number. 

13.  SIOniPHORA  TOWHSBNDI  Aatommd. 
Siffniphora  Unmsendi  Ashmead,  1900,  pp.  409,  412. 
The  original  description  of  this  insect  is  as  follows: 

Female. — Length,  about  0.45  nun.  Mostly  dark  brown;  a  broad  band  between  the 
wings  including  the  hind  majigin  of  the  mesonotum,  scutellum,  and  metathorax,  and 
the  apical  third  of  abdomen,  or  less,  lemon  yellow.  Wings  hyaline,  as  in  previous 
species,  but  the  fuscous  band  has  a  deep  median  hyaline  emaigination  on  its  basal 
margin.  Antennse  and  legs  pale  yellowiflh,  the  club  rather  short,  about  one-third 
shorter  than  in  the  other  species. 

Type.—Cfit.  No.  4856,  U.S.N.M. 

Habitat. — ^Mexico:  Tabasco. 

JJoa^— Rhynch.:  Aleyrode$  sp.  on  a  coarse  grass.  Bred  by  Tyler  Townsend,  June 
19, 1S97.    Four  specimens. 

When  examining  the  type  of  this  species  I  had  first  thought  that 
it  must  be  synonymic  with  coquiUetti,  or  eheJlavopdUiata;  it  agrees  with 
the  former  structurally,  but  differs  from  the  latter  in  lacking  the  discal 
bristle.  Colorationally ,  it  differs  from  coquiUetti  in  that  the  yellow  of 
the  body  is  lemon  yellow,  not  orange  yeUow;  or,  in  other  words, 
lighter  in  shade;  also  there  is  much  more  brown  or  dark  brown  pres- 
ent. A  structural  difference  is  present,  too,  in  that  the  curve  made 
by  the  inner  margin  of  the  stigmal  vein  is  deeper  and  somewhat 
narrower  in  tovmsendi  than  in  coquiUetti  and  the  mai^inal  vein  at  the 
proximal  end  of  the  curve  is  distinctly  broader  and  obtuse,  not  nar« 
rower  and  acute  at  the  bristle  there  as  in  coquiUetti,  This  appears  to 
be  characteristic,  but  I  am  uncertain  whether  it  is  real  or  not. 

The  following  specimens:  The  four  type  females  on  a  single  slide 
labeled  "7841®.*    Par:  on  Aleyrodes  on  coarse  grass,  Tabasco,  Mex. 

&  Theorigiiml  note  gftvoi  the  type  looaUty  as  Seogrillo  del  Cldoo  Sapote,  Taliesoo,  Mexleo.— J.  O. 
Cbawfosd. 
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June  19,  '97.  (Townsend.)  Sigrdphora  townsendi  Ashm."  Also 
the  following  specimens  in  the  collections  of  the  United  States 
Department  of  Agriculture:  A  single  female  on  a  sUde  with  a  ProspcUr 
UUa,  labeled  ''1745.  Aapidiotua  sp.  on  soft  wooded  fibrous  tree, 
Cordoba,  Mex."  One  female  on  a  slide  with  mexicana  and  Jlav<h 
paBiata  and  some  aphelinines,  labeled  ''1768.  Aapidiotus  sp.  on 
HiiiscuSf  Cuautla,  Morelos,  Mex.  May  29,  '97.  Koebele."  A  third 
female  on  a  similar  slide  mihflavopaUiaia  and  JlaveHa,  labeled  "  1744. 
Aspidiotus  on  CeUis  ocddentdlis,  Amecameca,  Mexico,  Mex.  June 
7,  '97.  Koebele."  One  male,  six  females  on  a  single  sUde  labeled 
"flmicA.  lakmim  on  peach,  Whitesboro,  Tex.  J.  M.  Buchanan. 
Let.  Jan.  25,  1908.  Bred  Feb.  23,  1908.  E.  R.  S."  A  male  on  a 
slide  labeled  '^Diaspis  pentagona  Taj^.  and  Asp.  pemidostLS  on  cherry, 
Washington,  D.  C.  E.  R.  Sasscer,  Aug.  21,  1907."  Two  females  on 
a  shde  labeled  "C.  H.  T.  Lima,  Peru.  219^  3«.  Nov.  gen.  2d. 
(2  spms.)  sp.  2.  Dec.  31,  '09.  T."  Fiually,  a  slide  bearing  a  single 
male  labeled  "  1629.  Aspidiotus  sp.  Quercus  engdmanni,  Amecameca, 
Mex.  25.5.97.  Koebele."  And  one  bearing  5  males,  9  females  +  1  of 
townaendi  and  labeled  "  1723.  Aapidiotus  on  pyramidal  willow  near 
city  Mexico,  July  7,  '97." 

Hosts. — Aleyrodes  sp.  on  coarse  grass  (Tabasco,  Mexico) ;  Aapidiotv^ 
on  soft-wooded  fibrous  tree  (Mexico);  the  same  on  hibiscus  and  CeUis 
oceiderUalia  (Mexico);  Aapidiotua  latanuB  Signoret  on  peach  (Texas); 
Diaspia  pentagona  Targione  and  Aapidiotus  pemiciosua  Comstock  on 
cherry  (District  of  Columbia,  U.  S.  A.);  Aspidiotus  sp.  on  Qt^ercus 
engdmanni  (Mexico). 

HabHat. — ^Mexico — ^Tabasco,  Cordoba,  Cuautla  (Morelos),  Ameca- 
meca (Mexico).  United  States — Washington,  District  of  Columbia, 
and  Tesas  (Whitesboro).    Peru  (Lima). 

Types. — ^The  four  females  as  noted  above. 

Homotypes. — ^Acccession  No.  45090,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  1  male,  6  females  on  one  shde  (Whitesboro, 
Tex.). 

DESCRIPTIONS  OP  NEW  SPECIES. 

The  following  species  were  discovered  while  revising  the  genus. 
The  descriptions  were  all  made  from  study  under  equal  magnification. 

'14.    SIOniPHORA  VLAVA,  ntw  ipMlM. 

Normal  position. 

Female. — Length,  0.65  mm.    Moderate  in  size. 

General  color  lemon  yellow,  immaculate,  or  nearly,  but  the  vertex 
and  antenn»  suffused  with  dusky  as  is  also  the  extreme  tip  of  abdo- 
men; the  whole  body  slightly  suffused  with  orange;  legs  and  antennal 
scape  concolorous  with  body;  remainder  of  antenna  dusky;  distal 
tarsal  joints  concolorous  with  remainder  of  legs;  tips  of  ^mandibles 
black;  eyes  dark  red;  venation  lemon  yellow  suffused  with  dusky; 
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fore  wings  fuscated  nearly  to  tip  but  the  f uscation  is  pronoxinced  and 
conspicuous  only  under  the  venation  or  but  slightly  distad  of  it; 
caudal  wings  nearly  hyaline;  proximal  portion  of  fore  wing  clearer 
or  wholly  clear;  structurally,  nearly  as  in  flavopaUiaia  from  which 
I  am  hardly  able  to  distinguish  it;  the  stigmal  vein,  however,  is  longer 
as  is  also  the  proximal  joint  of  the  cephalic  tarsi  and  the  body  is  more 
robust.  The  discal  bristle  of  the  fore  wing  is  absent  and  the  antennal 
club  is  long  and  clavate,  the  pedicel  long-obconic,  four  times  longer 
than  its  width  at  apex. 

Male. — ^Unknown. 

Described  from  a  single  female  specimen  in  the  collections  of  the 
National  Bureau  of  Entomology,  moxmted  on  a  balsam  slide  and 
labeled  "C.  H.  T.,  lima,  Peru.  192''  3a.  Nov.  Gen.  2nd  sp.  1. 
Dec.  31,  09.  T."  (Type.)  Also  another  moimted  on  a  slide  with 
S.  aHeyrodis  and  bearing  the  label  ^^Aap.  cameUise  on  Acacia  sp. 
Mexico.  From  A.TL.  Herrara,  Dec.  15,  1905."  (U.  S.  Department 
of  Agriculture.     Homotypej  female.) 

Habitat. — ^Peru  (lima);  Mexico. 

Host. — AspidiottLs  cameUix  Signoret  on  Aca4Aa  in  Mexico  (homo- 
type). 

Type. — Cat.  No.  14195,  U.S.N.M.,  one  female  in  balsam. 

Homotype. — ^Accession  No.  45096,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  1  female  on  a  sUde  with  a  male  of  S.  aieyrodis 
(Mexico). 

15.  SIOmPHORA  PLAVBLLA,  new  ipwdai. 

Normal  position. 

Female. — ^Length,  0.48  mm.,  mean.    Small  in  size. 

General  color  as  in  Jlava  but  the  abdomen  suffused  with  orange, 
especially  along  each  side  of  the  middle;  differs  from  Jlava  as  follows: 
The  stigmal  vein  forms  a  less  r^ular  and  shorter  concave  ciu^e,  along 
its  iimer  margin,  with  the  apex  of  the  inner  mai^in  of  the  marginal 
vein,  but  it  is  convex  instead  of  concave  at  its  point  of  origin.  The 
fore  wings  are  distinctly  narrower  but  with  the  marginal  cilia  as  long 
in  proportion  (long,  graceful,  distinctly  longer  than  the  greatest  width 
of  the  wing).  Otherwise  the  same  in  all  visible  details,  except  the 
wings,  which  are  nearly  similarly  embrowned,  but  less  deeply;  also 
the  antennal  club  is  dusky  at  tip  or  distal  fifth  instead  of  being  wholly 
dusky.  The  pedicel  of  the  antenna  is  noticeably  shorter  and  stouter, 
while  the  antennal  club  is  noticeably  shorter. 

Male. — ^Unknown. 

Described  from  foiu*  female  specimens  mounted  on  a  slide  with  8. 
basilica,  new  species  *  and  from  the  collections  of  the  National  Bureau 
of  Entomology  (U.  S.  Department  of  Agricultiu'e).  The  slide  bore 
the    label    ''Signiphora.     Aspidiotus    latanise.    Sapodella.    Ochras 

^  ^  D«80rfbed  next. 
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aapota.  Miami,  Fla.  E.A.Bessey.  BredJime  8, 1908."  Also  from 
the  same  collection,  anotbl^r  femeJe  with  specimens  of  meoAcana  on  a 
slide  bearing  the  labels  "1722.  Aspidiotas  on  Ciruela,  Cuautla, 
Morelos,  Mex.  July  1,  '97.  Koebele."  And  a  third  slide  bearing 
another  female«with  specimens  ot  flavopdlHata  and  townseTidif  labeled 
''1744.  Aapidiotus  sp.  on  Celtis  ocdderUaliSj  Amecameca,  Mexico, 
Mex.    Jmie  7,  '97.    Koebele." 

Habitat. — ^United  States — ^Florida  (Miami);  Mexico — Amecameca, 
Mexico;  Cuautla,  Morelos. 

Host. — Aspidiotvs  laMnise  Signoret;  Aspidioius  sp.  on  Oiruela  and 
Celtis  occideTUalis. 

Types.— Ca,t.  No.  14196  U.S.N.M.  Four  females  in  balsam  (1  slide; 
mounted  with  type  female  of  basilica). 

Homotype. — Accession  No.  45092  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  1  female  (Cuautla,  Mexico),  on  a  slide  with 
homotypes  of  S.  mexicana. 

16.  SIONIPHORA  BASILICA,  nam  ipaciet. 

Normal  position. 

Female. — ^Length,  0.32  mm.    Small  for  the  genus. 

Similar  to  dleyrodis  but  differing  in  that  a  second  brownish  or  dusky 
stripe  across  the  abdomen  is  indicated  by  a  black  spot  on  each  side 
at  distal  three-foiuiJis,  not  reaching  across  to  each  other  but  separated 
mesially  by  the  yellow  of  the  body  by  a  distance  over  the  diameter  of 
either  spot  and  longitudinally  separated  from  the  proximal  abdominal 
band  by  over  its  own  length.  Also  the  proximal  abdominal  band  is 
only  about  half  the  length  of  that  in  aleyrodis,  not  more  than  a  fourth 
the  length  of  the  abdomen.  Antennal  club  shorter  and  stouter, 
dusky  at  distal  fourth;  proximal  joint  of  intermediate  legs  shorter. 
Otherwise  as  in  aleyrodis  but  much  smaller. 

Male. — ^Unknown. 

Described  £rom  a  single  female  specimen  mounted  with  the  types 
of  8.  jlaveUa.     (For  data  see  that  species.) 

Habitat. — ^United  States — ^Florida  (Miami). 

Host — Aspidiotiis  latanise  Signoret. 

Type. — Cat.  No.  14197,  U.S.N.M.  One  female  in  balsam  (mounted 
with  the  fomr  type  females  of  S.  JlaveUa). 

17.  SIONIPHORA  PULCHRA,  new  tpedei. 
Signiphora  nigrita  Howabo  MS. — Johnson,  1896,  p.  75. 

Normal  position. 

Female. — ^Length,.  1.0  mm.,  mean.    Large  for  the  genus,  variable. 

General  color  sooty  black  with  the  fore  wings  deeply  fiunated 
(sooty),  nearly  out  to  their  tips  which  are  clear;  all  of  legs  excepting 
proximal  three  tarsal  joints  of  caudal  ones,  which  are  yellow,  antennse 
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and  venation  concolorous  with  the  body;  narrow  space  beneath  sub- 
mai^inal  vein  of  fore  wing  clear  and  that  wing  clearer  near  base;  eyes 
bright  red;  naked;  mandibles  fuscous,  their  tips  black;  posterior 
wings  hyaline  except  proximad  under  the  venation  and  a  shght  dis- 
tance (hstad  of  the  venation.  Body  shining  black;  mesoscutum 
finely,  transversely  lined. 

Belongs  to  the  nigra  group  and  like  that  species  in  general  form, 
but  dijBfering  in  the  following  structural  details:  The  marginal  cilia 
of  the  fore  wing  are  distinctly  longer,  about  three-fomiihs  the  greatest 
wing  width;  the  discal  bristle  of  the  fore  wing  is  present;  the  stigmal 
vein  dijBfers  in  shape,  forms  more  of  an  angle  with  the  marginal  and 
its  sides  are  not  parallel;  moreover,  its  inner  edge  forms  a  more  con- 
cave curve  with  the  inner  edge  of  the  marginal  vein  at  its  apex  but 
of  itself  is  not  concave;  the  caudal  wings  moderate  in  width  but  much 
broader  than  in  flavopoMiata,  for  instance.  Easily  distinguished  from 
nigra  colorationally.  Agreeing  also  with  noacki  Ashmead  but  may  be 
distinguished  by  means  of  the  different  wing  fumation,  the  different 
coloration  of  the  tarsi  and  general  body  color,  the  somewhat  longer 
marginal  fringes  of  the  fore  wing  in  pvlchra  and  presence  of  the  discal 
bristle.  Also  agreeing  stnicturally  somewhat  with  maxima  but  in 
that  species  the  marginal  ciUa  are  shorter,  the  caudal  wings  distinctly 
narrower,  very  broad  in  maxLina. 

In  pvlchra  the  cephalic  tibial  spur  is  short  but  curved  and  many 
tined  beneath;  the  costal  cell  bears  two  short  bristies  proximad, 
side  by  side;  in  the  fore  wing  just  distad  of  the  discal  bristie  is  a  long, 
very  thin,  oblique  hairline  running  caudo-proximad  and  apparentiy 
a  fold  in  the  wing.  It  is  more  conspicuous  in  some  specimens  and 
then  resembles  a  line  of  very  minute,  dark  setae,  the  individuals  of 
which  are  not  distinguishable;  in  other  specimens  there  may  be 
several  such  lines  farther  distad.  The  submarginal  vein  bears  two 
bristles,  the  marginal  and  stigmal  a  total  of  seven.  The  nuu^inal 
cilia  of  the  posterior  wing  are  distinctly  longer  than  that  wing's 
greatest  width,  which  is  near  apex,  the  blade  subclavate.  Fumation 
of  fore  wing  varies  in  density,  sometimes  very  dense  and  conspicuous. 

From  11  specimens,  §-inch  objective,  1-inch  optic,  Bausch  and 
Lomb. 

Male, — Same  as  the  female.  Genitalia  exserted,  cylindrical, 
rather  long,  bifid. 

From  19  specimens,  the  same  magnification. 

This  very  beautiful  species  appears  to  be  common  in  the  United 
States.  It  was  described  from  tiie  following  balsam  specimens  in  the 
collections  of  the  United  States  National  Museum,  United  States  De- 
partment of  Agriculture  and  the  Illinois  State  Laboratory  of  Natural 
HQstory:  Seven  sUdes  bearing  respectively  1  male,  1  male,  1  male, 
2  males  (co types),  2  males,  1  male  and  3  males,  1  female  (types),  all 
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labeled  "Bred  from  Asp.  VA)st  Comst.  J.  F.  Zimmer,  Washington,  D.  C, 
1911,"  and  respectively  "No.  17,  May  15;"  "No.  15,  May  17;" 
"No.  18,  May  15;"  "No.  16,  May  15;"  "No.  24,  May  18;"  "No.  20, 
May  16;"  and  "No.  13,  May  19."  One  slide  bearing  1  male  and  2 
females,  labeled  "No.  14.  Bred  from  grape  scale.  C.  W.  Hooker, 
Vienna,  Va.,  May  18,  1911."  A  slide  bearing  a  single  male  and 
labded    *' SigmpJiora.    Diaapis    perUagona   on   lilac.    Washington, 

D.  C.  Bred  by  E.  R.  Sasscer.  March  8, 1907.  Coll.  Feb.  12, 1907." 
Another  slide  bearing  a  single  female  and  labeled  "From  AvldCdspia 
rosse,  Bouch6.  North  Chevy  Chase,  Md.  T.  H.  Leavering.  Septem- 
ber 26,  1910."  U.S.N.M.  A  slide  -bearing  a  single  pair,  labeled 
^' Siffniphora.  OhUmaspis  americana  Johnson  on  TJlmus  americana. 
Columbus,  Ohio.    J.  G.  Sanders.    Coll.    Sep.  3,   1906.    Bred  by 

E.  R.  S."  From  the  niinois  State  Laboratory  of  Natural  History, 
Urbana,  the  following  four  slides :  One  bearing  a  single  male  specimen, 
labeled  "No.  39119,  Signiphora,'^  and  reared  from  Aspidiotus  uvse 
Comstock  on  cultivated  grape  collected  at  Anna,  Illinois  by  L.  M. 
Smith  and  reared  July  17, 1908;  two  slides  bearing  1  male,  4  females, 
and  1  male,  2  females,  respectively,  labeled  "21477"  and  reared 
from  Diaspis  rosst,  August  15,  1895  (W.  G.  Johnson)  at  Urbana, 
Illinois.  A  fourth  slide  bearing  2  males  and  the  accession  Nos. 
"21458"  and  "21401 "  and  reared  from  Aspidiotua  sp.  on  currant,  and 
the  c}i&trj  Aapiiiotus  (forhesi  ?)  at  Urbana,  Illinois,  July  30,  August  13, 
1895,  by  W.  G.  Johnson.  Also  a  probable  specimen  of  this  species, 
in  bad  condition  on  a  slide,  remounted  from  a  tag  in  the  United  States 
National  Museum  collection,  labeled  "289.  From  Paeudococcus 
aceria  Geoff.    Sep.  4, 1896.    W.  G.  Johnson,  Paterson,  New  Jersey." 

Habitat. — ^United  States — ^District  of  Columbia  (Washington); 
Maryland  (North  Chevy  Chase);  Illinois  (Anna,  Urbana);  Virginia 
(Vienna);  Ohio  (Columbus);  New  Jersey  (Paterson). 

Hoata. — Aapidiotua  uvx  Comstock;  Diaapia  perUagona  Targione; 
Aulacaapia  roase  Bouch6;  (Jkioruiapia  americana  Johnson;  Aapidiotua 
forheai  Johnson  (?)  and  on  Aapidiotua  on  currant. 

Typea. — Cat.  No.  14198,  U.S.N.M.,  3  males,  1  female,  on  a  single 
slide  (District  of  Columbia). 

Cotypea. — ^Accession  No.  45083,  Illinois  State  Laboratory  of  Natural 
History,  Urbana,  2  females  on  one  slide  (District  of  Columbia). 


18.  SIOIVIPHORA  BfAZIBiA,  ni 

Normal  position. 

Male. — ^Length,  1.05  mm.;  large,  robust. 

General  color  deep  black,  the  whole  body  tinged  with  metallic 
greenish;  tarsi  yellowish,  all  the  distal  joints  and  the  proximal  joints 
of  the  intermediate  and  caudal  legs  dusky,  the  last  named  joints  tinged 
with  more  or  less  fuscous.  Tips  of  cephalic  tibiae  and  cephalic  tibial 
spur  yellowish;  rest  of  legs  concolorous  with  the  body;  caudal  tibial 
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spur  pallid  yellowish;  intermediate  tibial  spur  dusky  brownish. 
Eore  wings  hyaline  with  the  exception  of  a  large  suffused  smoky  area 
]beneath  the  stigmal  vein  and  apex  of  the  marginal  extending  to  the 
caudal  wing  margin,  its  distal  margin  irregular,  convexed;  and  a  long 
moderately  broad  strip  beneath  and  against  the  submarginal  vein,  its 
caudal  edge  straight,  running  out  to  the  bend  of  the  submarginal 
vein  and  there  giving  out  an  arm  caudo-distad  which  nearly  joins 
a  proximal  extension  of  the  other  sooty  area  and  incloses  a  more  or 
less  ovate,  rather  large  clear  spot  under  the  marginal  vein  (along  its 
proximal  half  and  more).  Caudal  wings  hyaline.  Antennae  brown; 
mandibles  black  at  tip.    Eyes  dark. 

Belongs  to  the  nigra  group  and  of  the  species  resembles  noacki  and 
pulehra.  From  the  former  it  may  be  distinguished  by  reason  of  the 
fact  that  the  inner  edge  of  the  stigmal  vein  forms  less  of  a  regular 
concave  curve  with  the  inner  edge  of  the  marginal  vein  at  apex,  the 
body  is  much  more  robust,  the  posterior  wings  broader,  their  marginal 
cilia  distinctly  not  as  long  as  their  greatest  width;  the  proximal 
tarsal  joint  of  the  caudal  legs  is  longer.  From  pylchra  it  differs 
structurally  in  lacking  the  discal  bristle  of  the  fore  wing  and  in  having 
much  broader  fore  and  posterior  wings.  The  mandibles  are  biden- 
tate;  the  bristles  of  the  fore  wing  venatibn  usual,  as  in  the  preceding 
species;  both  wings  are  obtusely  pointed;  the  cephalic  tibial  spur  is 
many  tined  beneath;  the  costal  cell  bears  a  single  isolated  short  seta 
proximad;  marginal  cilia  of  both  wings  longest  at  middle,  or  nearly, 
of  caudal  margin;  the  intermediate  tibiad  are  clavate  and  resemble  a 
barbed  club;  the  intermediate  femora  are  short  and  convexly  swollen 
beneath  and  armed  with  short  spines. 

From  a  single  specimen,  f-inch  objective,  1-inch  optic,  Bausch  and 
Lomb. 

Female. — ^Unknown. 

Described  from  a  single  male  specimen  in  tlie  collection  of  the 
United  States  Department  of  Agriculture,  mounted  on  a  slide  with 
the  type  of  Acoloides  aureus  Girault  and  bearing  tho  following  labels: 
"248.     1247.    Johuaimaja,  Feb.  '11.     C.  H.  T.    March  15,  1910." 

Habitat. — South  America — ^Peru  (Johuaimaja). 

Host. — ^Not  known. 

Type. — ^Type  No.  14199,  U.S.N.M.  One  male  in  balsam  (mounted 
with  the  type  female  of  Acoloides  aureus  Girault.). 

19.  SIOIVIPHORA  MBLAlf  CHOUCA,  iww  ipaciet. 

Normal  position. 

Female. — ^Length,  1.15  mm.;  large  for  the  genus;  body  long. 

General  color  black,  tinged  with  aeneous ;  marked  with  silvery  white 
thus:  A  faint  narrow  band  of  it  across  the  cephalic  margin  of  the 
mesoscutum,  accented  at  each  side  (in  balsam  most  of  the  band 
invisible,  only  the  accented  portions  at  each  side  distinct,  appearing 
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like  a  subquadrate  silyery  white  area  some  distance  cephalad  of  the 
t^ulsB  at  the  cephalo-lateral  angle  of  the  thorax,  but  in  direct  l^ht 
the  whole  band  is  visible) ;  both  wings  hyaline  excepting  the  fore  wing 
at  extreme  base  under  the  proximal  third  of  the  submarginal  vein; 
venation  dusky. 

Belongs  to  the  unifaaciata  group;  it  differs  from  unifasddta  struc- 
turally in  that  the  fore  wings  have  distinctly  shorter  marginal  cilia 
at  apex  which  are  only  about  a  fourth  the  greatest  wing  width,  in 
unifasciata  over  a  half;  the  caudal  wii^  are  narrower;  the  inner  edge 
of  the  stigmal  vein  forms  no  curve  with  the  inner  edge  of  the  marginal 
at  its  apex,  or,  in  other  words,  the  stigmal  vein  makes  no  distinct  angle 
with  the  marginal.  Fromfasciata^  it  differs  in  the  form  of  the  stigmal 
vein,  which  in  that  species  makes  a  concave  curve  along  its  inner 
margin  with  the  apex  of  the  inner  margin  of  the  mai^inal  vein,  not 
true  with  this  species  ;/(wciato  also  bears  the  discal  bristle  on  the  fore 
wing;  from  both  unifasciaia  and/o»ciato,  melancholica  differs  in  its 
longer  and  someTc:hat  narrower  abdomen.  From  rhizococci  it  differs 
in  the  broader  posterior  wing,  the  shape  of  the  stigmal  vein  and  the 
absence  of  the  discal  bristle,  aside  from  the  obvious  differences  in 
color. 

From  1  specimen,  the  same  magnification. 

Male. — ^Unknown. 

Described  from  a  single  female  specimen  in  balsam,  from  the  col- 
lections of  the  United  States  Department  of  Agriculture  and  labeled 
*'l^  3  f.  Qn.  2,  sp.  7.  Saman,  July  26,  10.  T."  (Collected  by 
C.  H.  T.  Townsend.) 

Habitat. — South  America — Saman,  Peru. 

Host. — ^Not  known. 

Type.— Type  No.  14200  U.S.N.M.     One  female  in  balsam. 

20.  SIONIPHORA  FASCIATA,  new  ipMlM. 

Normal  position. 

Female. — ^Length,  0.65  mm.,  mean.  Moderate  in  size  for  the  genus 
but  variable,  sometimes  robust. 

Like  unifascicUa  in  general  coloration,  but  considerably  smaller  and 
differing  as  follows:  In  general  coloration  the  fore  wings  differ  in  that 
they  are  fumated  out  to  the  apex  of  the  venation  and  the  general 
black  of  the  body  is  suffused  with  more  brownish.  Structurally 
differing  in  that  the  marginal  fringes  of  the  fore  wing  are  decidedly 
shorter,  the  longest  being  not  more  than  a  third  or  fourth  of  the  wing's 
greatest  width,  whereas  in  unifasciata  they  are  over  two-thirds  the 
greatest  width  of  the  fore  wing  in  that  species;  the  marginal  fringes 
of  the  posterior  wing  are  not  subequal  to  those  of  the  fore  wing,  as  in 
unifasciaia,  but  longer;  the  discal  bristle  of  the  fore  wing  is  present, 

1  Dflooribed  naxt 
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and,  as  in  pulchrat  also  an  oblique  hair  line  or  narrow  crease  just 
distad  of  the  bristle,  originating  caudo-distad  of  the  apex  of  the  stig- 
mal  vein;  the  latter  differs  from  that  of  unifoBciata  in  forming  a  some- 
what shallow,  nevertheless  regular,  concave  curve  along  the  inner 
margin  with  the  apex  of  the  marginal  vein.  Also  agreeing  with  nigra 
somewhat,  but  easily  distinguished  by  the  differences  in  the  coloration 
of  the  body  and  wing  and  the  form  of  the  stigmal  vein,  as  well  as  the 
longer  marginal  cilia  of  the  wings.  The  mandibles  are  bidentate  and 
black  at  tips;  the  tarsi  are  pallid  yellow,  their  distal  joints  dusky;  the 
longest  marginal  fringes  (caudad)  of  the  posterior  wing  are  three- 
fourths  or  slightly  more  the  greatest  width  of  those  wii^.  The  tibial 
spurs  are  single,  the  cephalic  ones,  as  usual,  many  tined  beneath. 

From  6  specimens,  the  same  magnification. 

Male. — ^The  same. 

From  2  specimens,  the  same  magnification. 

Described  from  2  males  and  6  females  mounted  in  balsam:  One 
female  in  the  collections  of  the  United  States  National  Museum, 
mounted  on  a  tag  (now  in  balsam  with  the  type  of  unifasciata)  and 
labeled  "No.  2488^.  From  Aleurodes  on  Hydroxyhn.  Issued  Dec. 
29,  '81 '' ;  1  male,  4  females,  on  a  slide  in  the  collections  of  the  United 
States  Department  of  Agriculture,  labeled  "1624.  Lecanid — Inglisia 
on  cotton,  Cuautla — ^Morelos,  Mex.  July  1,  '97.  Koebele,"  Jvamo- 
types;  and  a  male  and  female  from  the  same  collections  on  a  single 
slide  labeled  "1755.  Pvlvinaria  on  ash,  Cuautla,  Morelos,  Mex., 
May  29,  '97.     Koebele,"  types. 

Hdbitai. — North  America — ^Mexico  (Cuautla,  Morelos);  one  other 
unknown  locality. 

Hosts. — Pulvinaria  sp.  on  ash;  Inglisia  sp.  on  cotton;  Aleyrodes 
sp.  on  Hydroxyhn. 

Types.— CaL  No.  14201,  U.S.N.M.  One  male,  1  female  in  balsam,  1 
slide  (Mexico). 

Homoiypes. — Accession  No.  45088,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  the  1  male,  4  females  as  noted  above 
(Mexico). 

21.  SIONIPHORA  HYAIimPKHHAS.  M 


Normal  position. 

Female. — ^Length,  0.75  mm. ;  moderate  in  size  for  the  genus. 

General  color  black,  the  mesoscutum  finely,  transversely  lined;  l^s 
and  antenna  brown,  tarsi  pallid ;  wings  wholly  hyaline  or  veiy  faintly 
clouded  proximad,  their  venation  brown;  a  narrow  transverse  silvery 
white  band  across  the  space  between  the  mesoscutellum  and  meta- 
scutum  which  narrows  so  much  mesad  as  to  disappear,  nearly,  at  the 
meson  and  thus  is  broadened  and  accented  at  each  side  (dorsal  aspect) ; 
mesoscutellum  brownish. 


Digitized  by  VjOOQIC 


so.  1977.       MONOGRAPE  OF  THE  BIGNIPHORiyJE—QIRAULT.  221 

Belox^  between  the  nigra  and  unifasciata  groups  and  may  be 
distinguished  by  the  perfectly  clear  wings.  In  the  nigra  group  it 
resembles  more  closely  pulchraf  noacki,  and  maxima;  from  the  former 
it  differs  in  having  shorter  marginal  fringes,  in  lacking  the  oblique 
crease  in  the  fore  wing^  in  bearing  a  longer  antennal  club  and  somewhat 
broader  wings;  from  noacki  in  having  the  discal  bristle  of  the  fore 
wing,  shorter  mai^inal  cilia  of  the  same  wings  and  much  longer  antennal 
dub ;  and  from  m^ixima  in  the  smaUer  wii^,  posterior  ones  especially, 
and  in  the  presence  of  the  discal  bristle  of  the  fore  wing.  Of  the  species 
of  the  unifasciata  group  it  is  more  like  fasciata,  being  easily  distin- 
guished from  m^lancholicat  unifaadaia,  and  rhizococd  by  the  differ- 
ent stigmal  vein  and  marginal  dilation  of  the  fore  wings.  From 
fasciata  it  differs  in  having  the  curve  made  by  the  inner  margin  of 
the  stomal  with  that  of  the  marginal  at  apex  shallower  and  longer, 
in  the  absence  of  the  oblique  hair  line  or  crease  in  the  fore  wing  and 
in  having  a  decidedly  longer  antennal  club.  Placed  with  the  unifasci- 
oto  group. 

From  1  specimen,  the  same  magnification. 

Mate. — ^Unknown. 

Described  from  a  single  female  specimen  found  tag-mounted  in 
the  collections  of  the  United  States  National  Museum,  smce  re- 
mounted in  balsam.  The  specimen  bore  the  label  ''Par.  on  Capvlinia 
jdboiicdbse,  San  Paulo,  Brazil.  A.  Hempel,  Coll.,  May  11,  '98.  H. 
No.  214x". 

Habitat. — South  America — ^Brazil  (Sao  Paulo). 

Host. — Capvlinia  jdboticahx  von  Ihering. 

Type. — ^Type  No.  14202,  U.S.NJtf .    One  female  in  balsam. 

22.  SIOniPHORA  MACULATA,  iww  ipaciet. 

Normal  position. 

Female. — ^Length,  0.70  mm.,  mean.    Moderate  in  size  for  the  genus. 

General  color  brown,  the  abdomen  darker,  sometimes  wholly 
blackish  but  usually  with  only  the  sides  blackish;  fore  wings  fumated 
much  as  in  pvlchra,  but  the  portion  of  the  fumated  area  distad  of 
the  end  of  the  venation  is  maculate  or  broken  up  into  small,  rounded 
spots;  also  the  area  does  not  extend  quite  so  far  distad  as  in  pulchra, 
half  way  to  the  wing  apex  from  the  stigmal  vein;  nevertheless,  this 
clearer  apical  portion  is  not  hyaline  as  in  the  other  species,  but  dis- 
tinctly though  more  or  less  faintly  suffused  with  brownibh.  The 
proximal  half  of  the  posterior  wing  is  similarly  fumated.  The 
clouded  area  of  the  fore  wing  is  distinctly  clearer  under  the  proximal 
half  of  the  submarginal  vein  (sometimes  under  the  whole  of  that 
vein),  while  a  longitudinal  dark  streak  divides  the  proximal  half  of 
the  wing  nearly  into  longitudinal  halves;  under  (caudad  of)  the 
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streak  is  a  conspicuous  conicoclavate  clear  area  whose  head  projects 
directly  distad  into  the  clouded  area  and  nearly  meets  a  caudo- 
proximal  part  of  the  oblique  streak  or  fold,  present  in  this  species. 
All  appendages  and  venation  concolorous  with  general  body  color; 
distal  end  of  antennal  club  and  caudal  tibisd  often  dusky.  Lower  end 
of  face  (the  cephalo-ventral  aspect)  suflFused  slightly  with  lemon 
yellow,  which,  however,  does  not  stand  out  conspicuously.  Eyes 
red.    Mandibles  bidentate,  their  tips  black. 

Marginal  fringes  of  the  fore  wing  long  and  slender,  slightly  longer 
than  the  greatest  width  of  that  wing,  subequal  in  length  to  those  of 
the  caudal  wings.  Discal  bristle  absent;  oblique  streak  on  fore  wing 
present.  Caudal  wings  moderate  in  width,  about  twice  the  width  of 
those  ia  JlavopdUiata. 

Belongs  near  to  the  flavopaUiata  group  by  reason  of  its  general 
coloration  (brown).  Of  the  species  of  this  group— :/WopaZKato,  w^exi- 
cana,  and  tovmsendi — it  closely  resembles  none  of  them.  From  the 
first  two  it  differs  in  having  the  wings  broader,  the  fore  wings  fumated 
further  distad  and  spotted,  in  lacking  the  discal  bristle  and  in  having 
the  curve  along  the  inner  margin  of  the  stigmal  and  marginal  (at 
apex)  vein  longer.  From  mexicana,  aside  from  differences  in  colora- 
tion, it  may  be  distinguished  by  means  of  the  narrower  wings  (pos- 
terior especially),  the  longer  marginal  cilia  and  the  absence  of  the 
discal  bristle  and  from  townsendi  in  general  coloration  and  in  bearing 
longer  marginal  cilia  on  the  wings.  At  once  separable  from  all 
species  of  the  genus  by  having  a  portion  of  the  distal  half  of  the  fore 
wing  maculate  or  spotted.* 

From  18  specimens  the  same  magnification. 

Male. — ^Unknown. 

Described  from  18  female  specimens  sent  to  me  for  identification 
and  study  by  Dr.  L.  O.  Howard  and  mounted  on  three  balsam  slides, 
all  labeled  "7231.  Mayo,  1911.  Signiphora  sp.  Let.  fr.  P.  Cardin, 
June  21,  1911.  Santiago  de  las  Vegas,  Cuba,"  and  bearing,  respec- 
tively, 3  females,  4  females  and  11  females.  In  a  letter  dated  July 
11,  1911,  Doctor  Howard  informed  me  that  this  species  was  reared 
trom^Lepidosaphes  alba  (Cockerell)  by  Patricio  Cardin,  entomologist, 
experiment  station,  Santiago  de  las  Vegas,  Cuba. 

Habitat, — ^West  Lidies — Cuba  (Santiago  de  las  V^as). 

Host. — Lepidosaphes  aJha  (Cockerell). 

Type.—CAt.  No.  14203,  U.S.N.M.  Eleven  females  in  balsam  (1 
slide). 

Cotype. — ^Accession  No.  45084,  Illinois  State  Laboratory  of  Natural 
History,  Urbana,  4  females  in  balsam  (1  slide). 

Homotypes. — (3  females)  in  the  collections  of  the  United  States 
Department  of  Agriculture. 

1  This  maoulatkm,  however,  sometimes  oooura  In  other  spedes;  for  Instanoe,  the  typMpedes. 
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23.  SIOHIPHORA  RIORBLLA,  ntw  fptdet. 

Normal  position. 

Male. — ^Lengthy  0.60  mm.    Moderately  small  in  size  for  the  genus. 

Black,  suflFused  slightly  with  brownish  at  the  thorax;  legs  and  an- 
tenna brownish,  the  tarsi  brownish  yellow.  Fore  wings  smoky  out 
nearly  to  the  end  of  the  marginal  vein,  the  area  clearer,  however, 
proximad  of  the  bend  of  the  submarginal  vein  but  not  wholly  clear, 
not  then  a  distinct  smoky  band  across  the  wing  as  in  ddctylopii. 
Marginal  fringes  of  the  fore  wing  moderate  in  length,  longest  along 
the  caudal  margin  of  the  posterior  wing,  there  distinctly  longer  than 
the  greatest  width  of  that  wing.  ObUque  crease  in  fore  wing  slightly 
indicated;  discal'  bristle  absent.  Longest  marginal  fringes  of  the  fore 
wing  equal  to  about  half  of  that  wing's  greatest  width.  Antennal 
club  long. 

Belongs  to  the  nigra  group  and  closely  resembles  both  nigra  and 
dactylopii.  From  the  former  it  differs  colorationally  in  not  having 
the  distal  third  of  the  fore  wing  more  or  less  infuscated  and  struc- 
turally in  having  the  marginal  fringes  at  the  apex  of  the  fore  wing 
twice  longer  than  those  of  nigra  at  the  same  place,  in  having  posterior 
wings  which  are  at  least  a  third  narrower  and  with  distinctly  longer 
marginal  fringes  and  in  having  a  stigmal  vein  which  is  less  straight 
in  relation  to  the  marginal.  From  dactylopii  it  differs  in  color  in 
having  proximal  portions  of  the  fore  wing  more  or  less  smoky;  and 
in  structure  in  all  of  the  features  pointed  out  for  nigra  but  differing 
even  more  pronouncedly  in  them.  Also,  it  is  not  marked  with 
metallic  green. 

From  single  specimen,  the  same  magnification. 

Female, — ^Unknown. 

Described  from  a  single  male  specimen  remounted  in  xylol-balsam 
from  a  tag  m  the  U.S.N.M.  labeled  ''\1VK  Iss.  16  Jan.  '94.  Par: 
Aa^p.  [Chrysomphdlus]  tenehricosus  Comstock,  Waco,  Tex." 

Hahitai. — ^United  States — ^Texas  (Waco). 

Host. — C^rysomphalus  tenehricosus  (Comstock). 

Type.— Chi.  No.  14204,  U.S.N.M.  One  male  m  xylol-balsam 
(Texas). 

34.  SIOmPHORA  FAX,  iww  ipMlM. 

Normal  position. 

Female. — ^Length,  0.47  mm.,  mean.    Small  in  size  for  the  genus. 

General  color  dark  or  sooty  brown,  varying  to  brown/  the  thorax 
(dorsal  aspect)  marked  with  lemon  yellow,  exceptmg  the  pronotum 
and  cephahc  two-thirds  of  the  mesoscutum,  the  yellow  band  thus 
moderate  in  width.  When  brown,  the  abdomen  is  lighter  at  tip. 
Fore  wings  smoky  out  to  the  end  of  the  venation,  the  smoky  area,  as 
usual,  lighter  proximal.  Legs  variable,  brown  in  dark  specimens, 
with  the  knees,  tips  of  tibisB  and  all  of  tarsi  pallid  yellowish;  in  light 
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specimens  nearly  uniformly  pallid  yellowish  white.  Eyes  dark  red; 
ocelli  ruby  red.  Antennse  yeDowish,  the  tip  (distal  third)  of  the 
club  and  a  portion  of  the  upper  side  dusky. 

Belongs  to  the  flavopaUiaia  group  and  resembles  that  species  in 
structure;  however,  it  is  smaller,  the  antennal  club  is  shorter  and 
more  clavate,  marked  with  dusky  and  yellow  as  described.  The 
two  species  are  readily  distinguished  upon  comparison.  It  seems  to 
be  confined  to  the  West  Indies. 

Male, — ^Unknown. 

Described,  with  the  same  magnification,  from  the  following  series 
of  slides  from  the  collections  of  the  Bureau  of  Entomology,  United 
States  Department  of  Agriculture,  Washington,  D.  C:  Two  slides 
bearing  respectively  one  and  three  females,  each  labeled  "459®.  Par. 
of  Asp.  persoTuUus  on  Mango  and  Ouanabana  San  Juan  Porto  Rico, 
Jan.  99.  A.  Busck."  A  third  sUde  bearing  six  females  and  labeled 
"  Ohrysomphalus  personaiua  Comstock  on  nutmeg,  Grenada,  Barba- 
dos, West  Indies.  D.  Morris,  July  25,  1899."  And  the  last,  bearing 
seven  females,  together  with  specimens  of  ArrhenopTuigua  chionaspidia 
AuriviUius,  labeled  "  103e,  103g,  103h.  Barbados,  Aug.  19, 1910.  T.'' 
The  collector  was  C.  H.  Tyler  Townsend.  The  Porto  Rican  speci- 
mens were  of  the  light  variety;  the  others  all  dark. 

Habitat. — ^West  Indies — Porto  Rico  (San  Juan);  Barbados  (Gre- 
nada). 

Host — Chrysomphalus  personatus  (Comstock). 

Types. — Cat.  No.  14206,  U.S.N.M.  Six  females  on  a  single  sUde 
(Grenada,  Barbados). 

Cotypes. — Accessions  No.  4^091,  Illinois  State  Laboratory  of 
Natural  History,  Urbana,  Illinois,  three  females  on  a  single  slide  (San 
Juan,  Porto  Rico,  "Guanabana".) 

2S.  siohtphora  fuhbraus,  imw^pmIm. 

Normal  position. 

Female. — ^Length,  0.55  mm.;  moderately  small  for  the  genus. 

General  color  uniformly  black,  slightly  suffused  with  brownish  and 
distinctly  metallic  on  head  and  mesoscutum,  the  metallic  coloration 
being  bluish  green;  antenna  and  legs  nearly  concolorous,  sooty 
black,  the  tarsi  pallid  yellow.  Eyes  dark  red.  Fore  wings  distinctly 
fumated  throughout,  but  the  sootiness  gradually  deepens  proxi- 
mad;  there  at  the  caudal  wing  margin  caudal  of  the  distal  portions  of 
the  submarginal  vein  is  a  longitudinal  clear  area,  subrectangular  in 
shape. 

Belongs  to  the  nigra  group  and  to  that  section  of  it  including  those 
species  bearing  short  marginal  fringes  at  the  apex  of  the  fore  wing, 
namely,  nigra  Ashmead,  austraZiensis  Ashmead  and  dadylopii  Ash- 
mead,  and  more  closely  alUed  with  the  first.    However,  it  differs 
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from  it  as  follows:  The  fore  wings  are  fumated  continuously  through- 
out, the  body  bears  metallic  coloration,  the  mai^inal  fringes  of  the 
fore  wing  at  apex  are  somewhat  shorter.  With  the  two  other  species 
it  need  not  be  confused.  As  concerns  the  other  species  of  the  nigra 
group,  namely  noacJd  Ashmead,  maxima  Girault,  jnUchra,  Girault, 
and  nigreUa  Girault,  funeralis  should  not  be  confusable,  since  all  of 
these  species  bear  much  longer  marginal  ciliation  on  the  fore  wings; 
specifically,  in  general  coloration  it  differs  from  all  of  these  species 
excepting  pulchra  because  the  fore  wings  are  nearly  uniformly  fumated 
throughout;  from  pulchra  it  may  be  distinguished  also  by  means  of 
the  pallid  tarsi,  the  broader  wings,  the  absence  of  the  discal  bristle 
and  so  on. 

Antennal  club  not  imusually  long,  conic-ovate  and  about  four 
times  longer  than  its  greatest  width;  fore  wings  moderately  broad, 
their  longest  marginal  cilia  somewhat  less  than  half  their  greatest 
width;  discal  bristle  absent.  Posterior  wings  moderate  in  width, 
not  as  wide  as  their  longest  mai^inal  cilia.  Oblique  hair-line  crease 
of  fore  wing  slightly  indicated,  present  but  faint. 

From  one  specimen,  the  same  magnification. 

Male, — Unknown. 

Described  from  a  single  female  specimen  moimted  in  balsam  and 
captured  from  a  window  in  an  empty  .dwelling,  December  28,  1911, 
at  Herberton,  North  Queensland,  Australia. 

Habitat. — ^Australia — Queensland  (Herberton) . 

Host, — ^Unknown. 

Type, — One  female  in  xylol-balsam  (mounted  with  some  tricho- 
granmiatids — AbieUa,  Trichogramrnaioidea,  and  an  Anagrua)  deposited 
in  the  Queensland  Museiun,  Brisbane,  No,  Hy./771. 

26.  SIONIPHGRA  CORVIITA,  new  ipaciet. 

Normal  position. 

Female, — ^Length,  1.10  mm.;  large,  robust. 

General  color  deep  black,  tinged  on  the  head  and  thorax  with 
metallic  bluish  green,  the  whole  of  the  mesonotum  thus  colored; 
legs,  antenna  and  venation  brownish  black,  but  the  tarsi  and  cephalic 
tibisB  interiorly  yellowish  brown.  Fore  wings  hyaline  excepting 
along  about  the  proximal  half,  or  out  not  quite  to  the  end  of  the 
venation.  The  stained  proximal  area  of  the  wing  is  peculiar;  thus 
its  distal  margin  is  obliquely  (caudo-proximad)  truncate,  the  caudal 
midlongitudinal  (nearly)  half  being  more  clear.  Hence,  somewhat 
as  in  m^lancTiolicaf  the  fumation  is  under  the  venation  extending 
caudad  somewhat  beyond  the  midlongitudinal  line  of  the  blade.  It 
is  longer,  however,  than  the  clouded  area  of  the  species  named. 
Distal  tarsal  joints  only  slightly  darker. 
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Belongs  to  the  nigra  group  and  to  that  portion  of  it  including 
funeralis,  aiLstraMensiSf  mgra,  and  dactylopii  but  is  more  closely 
related  to  the  last  named  two.  It  differs  from  nigra  in  that  the  fore 
wings  are  fumated  somewhat  farther  distad  (nearly  to  the  apex  of 
the  stigmal  vein),  the  body  is  metallic  on  the  head  and  thorax, 
finely,  transversely  lined  at  the  mesonotum  and  more  robust.  From 
dactylopii  it  differs  as  much  as  it  does  from  nigra;  however,  the 
fumation  of  the  fore  wing  does  not  form  a  band  across  the  wing 
from  the  marginal  vein  but  is  quite  different  and  distinct. 

The  fore  wings  are  broad,  their  mai^inal  cilia  very  short,  sub- 
equal  in  length  to  the  stigmal  vein,  somewhat  shorter  at  the  apex; 
oblique  crease  slightly  indicated;  discal  bristle  absent;  stigmal  vein 
straight,  a  conical  prolongation  of  the  marginal  vein..  Posterior 
wings  very  broad,  two-thirds  the  width  of  the  broad  fore  wing, 
which  is  only  twice  longer  than  broad. 

Marginal  fringes  of  posterior  wings  subequal  in  lei^th  to  those  of 
the  fore  wing.  Mandibles  bidentate.  Proximal  joint  of  cephalic 
tarsus  only  half  the  length  of  the  same  joint  of  the  caudal  tarsus. 
Antennal  club  stout,  conic-ovate,  bearing  a  number  of  short  longitu- 
dinal sulci,  which  are  arrai^ed  in  three  circular  groups  along  the 
joint,  giving  the  appearance  (casually)  of  three  joints;  the  club  only 
about  two  and  a  half  times  Ipi^er  than  wide  (its  greatest  width  at 
apex  of  proximal  third). 

From  one  specimen  the  same  magnification. 

Male. — Unknown. 

Described  from  a  single  female  specimen  captured  from  a  window 
in  a  granary  and  bam  on  a  wheat  farm  at  Roma,  Queensland,  October 
6,  1911. 

ndbUat. — Australia — Queensland  (Roma). 

Host. — Unknown. 

Type. — No.  Hy./772,  Queensland  Museum,  Brisbane,  one  female  in 
xylol-balsam  (mounted  with  the  female  type  of  Oonaiocerus  huxleyi 
Oirault  and  specimens  of  Signiphora  austrdliensis,  Abhella  subflava, 
Ufens  and  Aphelinoidea  all  captured  at  the  same  time). 

27.    SIOmPHORA  AUSTRALICA,  new  spedM, 

Normal  position. 

Male. — ^Length,  0.54  nmi.;  moderately  small  for  the  genus. 

General  color  black,  the  vertex  and  mosonotum  metallic  bluish 
green,  the  antennae,  venation  and  caudal  femur  sooty  black,  the 
tarsi  and  remainder  of  legs  pallid  yellowish,  the  distal  tarsal  joint 
not  much  darker  if  at  all;  fore  wings  fumated  throughout,  the  • 
proximal  fumation  (out  nearly  to  the  end  of  the  marginal  vein)  deeper, 
the  whole  divided  somewhat  distad  of  the  middle  of  the  wing  by  a 
moderately  broad  subhyaline  band  which  is  nearly  r^ular  in  width 
and  joining  the  costal  wing  margin  at  the  end  of  the  stigmal  vein; 
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the  fore  wing  is  also  clear  directly  beneath  the  submai^inal  vein  for 
nearly  its  whole  length. 

Belongs  to  the  nigra  group  and  that  section  of  it  containing  those 
species  bearing  marginal  cilia  at  the  apex  of  the  fore  wing  which  are 
subequal  to  or  longer  than  a  third  of  the  wing's  greatest  width,  hence 
allied  with  maxima  Girault,  pulchra  Girault,  noacki,  Ashmead,  and 
nigreUa  Girault.  However,  resembling  australiensis  Ashmead  and 
at  first  mistaken  for  that  species;  the  transverse  clear  band  is  some- 
what farther  distad  (on  the  costal  margin  half  or  more  of  it  extending 
beyond  the  apex  of  the  stigmal  vein),  more  uniform  and  not  coming 
to  a  point  at  the  stigmal  vein;  the  longer  mai^inal  cilia  of  the  fore 
wing  in  ausiralica,  the  narrower  fore  wings,  the  pallid  l^s  and  other 
characters  easily  distinguish  the  two  species.  Of  the  four  species 
with  which  it  is  allied,  it  resembles,  perhaps,  pulchra  more  than  the 
others  because  of  its  moderately  narrow  fore  wings,  but  the  discal 
bristle  is  absent  and  the  oblique  hair  line-Uke  crease  but  slightly  indi- 
cated; the  legs  are  much  lighter  in  color.  The  species  need  hardly 
be  confused  with  any  other  species  of  the  genus,  even  its  closest  allies. 

Fore  wings  with  the  mai^inal  cilia  moderately  long,  those  at  apex 
only  about  slightly  over  a  third  of  the  greatest  width  and  slightly 
longer  than  the  apical  marginal  cilia  of  the  posterior  wings;  stigmal 
vein  forming  a  r^ular  concave  curve  with  the  inner  edge  of  the 
marginal  vein  at  its  apex,  but  the  curve  is  not  as  deep  as  usual.  Pos- 
terior wings  moderately  broad,  subequal  in  greatest  width  to  their 
longest  marginal  cilia  or  slightly  more  or  less  than  subequal.  Antennal 
club  long  and  moderately  stout,  spindle  shaped,  sUghtly  over  four 
times  longer  than  its  greatest  width  which  is  near  its  middle,  with 
no  regularly  grouped  nor  prominent  longitudinal  sulci. 

From  two  specimens,  the  same  magnification. 

Female. — ^Unknown. 

Described  from  two  male  specimens  mounted  in  xylol-balsam  and 
captured  December  4  and  21,  1911,  from  a  window  in  men's  quarters 
on  a  sugar  farm  near  Nelson,  North  Queensland. 

Habitat. — Australia — Queensland  (Nelson,  near  Cairns). 

Host. — ^Unknown. 

Type. — No.  Hy./773,  Queensland  Museum,  Brisbane,  one  male  in 
xylol-balsam  (mounted  with  a  female  of  Aphelinoidea  Ttovmrdii 
Girault). 

TABLE  TO  THE  SPECIES  OF  SIGNIPHORA  ASHMEAD. — ^MALES,   FEMALES. 

Table  to  the  species  groups. 

Body,  excluding  appendages,  all  black,  blue-black  tinged  with  greenish  or  black 
suffused  slightly  with  brownish.  In  balsam  mounts,  body  appearing  a  uniform 
dead  black,  unmarked  and  no  yellow nigra  group. 

Body,  excluding  appendages,  the  same  but  marked  with  a  transverse  band  or  several 
spots  of  silvery  or  yellowish  white  (dorsal  aspect) ,  .un^asdata  group. 
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Body,  excluding  appendages,  brown,  nuurked  with  a  broad  band  of  ivory  white  between 

wings  and  across  ventral  half  of  face rhizooocci  group. 

Body,  excluding  appendages,  mostly  brown  or  black  brown,  marked  with  orange  or 

lemon  yellow,  the  brown  predominating .flavopaUiaia  group. 

Body,  excluding  appendices,  unifonnly  brown,  the  abdomen  marked  with  brown 

black,  marginal  dlialong macuUUa  gtaa-p. 

Body,  excluding  appendages,  mostly  lemon  or  orange  yellow,  marked  with  brown  or 

brown-black,  the  yellow  predominating .' aleyrodU  group. 

/.  nt^  group. 

This  group  includes  the  following  species  which  are  all  uniformly  black,  or  black 
tinged  with  metallic  greenish,  or  black  suffused  slightly  with  brownish:  nigra  Ash- 
mead,  australienns  Ashmead,  dactyhpii  Ashmead,  noacH  Ashmead,  pulchra  Girault, 
maxima  Girault,  funeralU  Girault,  eorvina  Girault,  aiutralica  Girault,  and  nigreUa 
Girault.    The  species  may  be  identified  by  the  use  of  the  following  table: 

Marginal  cilia  of  the  fore  wing  at  extreme  apex  short,  distinctly  much  shorter  than  a 
third  of  the  greatest  width  of  the  fosre  wing;  stigmal  vein  at  inner  edge  nearly 
in  a  straight  line  with  the  marginal  vein,  or  making  only  a  slight  acute  angle. 

Posterior  wings  broad 1 . 

Marginal  cilia  of  the  fore  wing  at  extreme  apex  moderately  long,  twice  longer  than  in 
the  first  group  and  distinctly  as  long  as  or  longer  than  a  third  of  the  greatest 
width  of  the  iote  wing;  inner  mazgin  of  stigmal  vein  forming  a  more  or  less 
distinct  curve  with  the  inner  margin  of  the  marginal  vein  at  apex  or  making  an 

obtuse  angle.    Posterior  wings  variable,  often  moderately  narrow 2. 

1.  Apical  half  of  the  fore  wing  not  clouded  or  but  slightly  so,  not  smoky  like  the 
•         ];>roximal  portions. 

Proximal  third  of  fore  wing  smoky,  the  smoky  area  not  reaching  to  the  end  of  the 
marginal  vein  but  ending  about  the  length  of  the  stigmal  vein  distant  from  it; 
distal  third  of  fore  wing  sometimes  slightly  clouded;  body  black.    Marginal 
cilia  at  apex  of  fore  wing  longer,  distinctly  longer  than  the  stigmal  vein. 

nigra  Ashmead. 
Fore  wings  fumated  not  quite  out  to  the  end  of  the  stigmal  vein  but  the  distal 
margin  of  the  fumation  is  obliquely  truncate,  caudo-proximad  and  the  caudal 
half  of  the  wing  under  the  venation  is  nearly  hyaline;  body  marked  with 
metallic  green ;  maiginal  cilia  at  apex  of  fore  wing  very  short . . .  eorvina  Girault. 
Fore  wings  with  a  somewhat  irregular,  clear-cut,  moderately  broad  smoky  band 
across  it  from  the  marginal  vein,  the  band  narrowed  at  its  middle;  otherwise 
hyaline.  Body  black,  marked  with  metallic  green  on  the  vertex  and  mesono- 
tum.    Marginal  cilia  at  apex  of  fore  wing  subequal  in  length  to  stigmal 

vein dactylopii  Ashmead. 

Nearly  all  of  the  apical  pcHtion  of  the  face  wing  (nearly  a  half),  except  pertiaps 
at  extreme  apical  margin,  clouded  nearly  as  deeply  as  proximal  portions. 
Fore  wings  entirely  smoky  excepting  at  extreme  apical  margin  and  conspic- 
uously near  the  middle  where  a  moderately  broad  elliptical  subhyalineband 
crosses  from  the  apex  of  the  venation  (excluding  the  usual  clear  spot  mxae 
proximad,  near  caudal  margin);  this  band  is  widest  at  the  middle,  its  edges 
irregular.  Body  black,  the  vertex  and  mesonotum  metallic  green.  Mar- 
ginal cilia  at  apex  of  fore  wing  distinctly  longer  than  stigmal  vein  but  vari- 
able, sometimes  no  longer  than  the  stigmal  vein  or  somewhat  shorter. 

aiutralierms  Ashmead. 

Fore  wings  fumated  throughout,  nearly  uniformly  but  the  fumation  is  deeper 

proximad.    Marginal  cilia  at  apex  of  fore  wing  nearly  twice  longer  than  the 

stigmal  vein , .funeralis  Girault. 
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2.  Posterior  wiiigB  very  brood)  distinctly  broader  than  their  longest  marginal  cilia; 
fore  wings  with  a  delimited  clear  rounded  area  against  the  marginal  vein. 

Fore  wings  with  a  large  smoky  area  crossing  them  at  the  apex  of  the  marginal  vein 
and  a  rectangular  smoky  area  under  all  of  the  submarginal  vein  proximad  of  its 
bend,  the  area  then  extending  disto-caudad  to  about  a  point  on  the  midlongi- 
tudinal  line  of  the  wing  and  nearly  reaching  a  reciprocal  extension  from  the 
middle  smoky  area,  these  two  extensions  inclosing  a  rounded  subhyaline  area 
against  the  marginal  vein.  Maiginal  cilia  at  apex  of  fore  wing  only  slightly 
more  than  a  third  of  that  wing's  greatest  width.    Robust,  black. 

maxima  Girault. 
Posterior  wings  only  moderate  in  width  or  moderately  narrow,  distinctly  nar- 
rower than  the  length  of  their  longest  marginal  cilia,  or  slightly  more  or  less 
than  subequal  in  width  to  them  but  usually  much  narrower ;  fore  wings  nearly 
entirely  smoky  or  smoky  at  proximal  fourth  or  proximal  half,  without  a 
delimited  clear  area  under  the  maiginal  vein. 

Fore  wings  wholly  smoky  except  at  apex;  discal  bristle  present.    Longest 

marginal  cilia  of  fore  wing  equal  to  about  three-fourths  or  somewhat  more  of 

•     that  wing's  greatest  width;  tarsi  brown,  excepting  proximal  three  joints  of 

caudal  tarsi pulckra  Girault. 

Fore  wings  the  same  in  regard  to  fuscation  but  the  smokihess  is  deeper  from  base 
out  to  the  end  of  the  marginal  vein,  the  whole  divided  somewhat  distad  of  the 
middle  of  the  wing  by  a  moderately  broad  subhyaline  band  which  is  nearly 
unif(»rm  in  width  and  joins  the  costal  margin  at  the  end  of  the  stigmal  vein; 
tarsi  and  legs,  except  caudal  femur,  pallid  yellow;  discal  bristle  absent. 

auitralica  Girault. 

Fore  wings  with  the  major  pcfftion  hyaline;  discal  bristle  absent.  Only  the 
proximal  fourth  (out  to  base  of  marginal  vein)  of  the  fore  wing  smoky;  longest 
marginal  cilia  of  fore  wing  only  about  two-thirds  the  wing's  greatest  width; 
tarsi  pallid  to  tip noacH  Adimead. 

Fore  wings  smoky  at  proximal  half  (to  end  of  marginal  vein) .  Longest  marginal 
cilia  of  fore  wing  about  half  that  wing's  greatest  width niffrella  Girault 

II ,  un^otfcioto  group. 

Like  the  preceding  group  but  marked  with  silvery  white  or  yellowish  white. 
The  following  species:  untfaaciata  Ashmead,  bifasciata  Ashmead,  fasciaia  Girault, 
mdantholica  Girault,  and  hyalinipennis  Girault.  The  following  table  should  enable 
the  identification  of  thes^  forms: 

Body  unmarked  save  for  a  transverse  whitish  band  across  the  thorax  at  scutellum. 

The  inner  margin  of  the  stigmal  vein  forms  either  a  long  or  short  concave  curve 

with  the  iimer  margin  of  the  marginal  vein  at  apex;  discal  bristle  present.    Tip 

of  stigmal  vein  pointing  distad. 

Fore  wings  fimiated  out  to  the  end  of  the  venation;  marginal  cilia  at  apex  not 

more  than  a  third  of  the  fore  wing's  greatest  width.    Curve  of  inner  edge  of 

stigmal  vein  shorter  and  more  concave .fasdata  Girault. 

Fore  wings  nearly  hyaline,  only  a  slight  suffused  cloudiness  present  proximad; 
maiginal  cilia  at  apex  nearly  a  half  the  fore  wing's  greatest  width;  ciu^e  formed 
by  inner  edge  of  maiginal  and  stigmal  veins  long  and  shallow. 

hyaltntpennis  Giraidt. 
The  inner  margin  or  edge  of  the  stigmal  vein  does  not  form  a  regular  concave  curve 
with  the  inner  margin  of  the  maiginal  vein  but  the  latter  is  straight,  the  stigmal 
vein  curved  caudo-distad  forming  an  obtuse  angle  with  the  marginal  vein. 
Discal  bristle  absent.  Tip  of  stigmal  vein  pointing  disto-cephalad. 
Fore  wings  fumated  only  out  as  far  as  the  middle  of  the  maiginal  vein  (or  at  proxi- 
mal third) ;  marginal  cilia  of  fore  wing  at  apex  equal  to  about  half  of  the  greatest 
urtdth  of  that  wing unifasdata  Ashmead. 
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Body  unmarked  save  for  two  transverse  yellowish  white  bands  acro^  the  thorax  at 
Bcutellum  and  hind  border  of  mesonotum;  fore  wings  fiimated  out  to  end  of  the 
stigmal  vein.    Discal  bristle  present btfaaeiata  Ashmead. 

Body  unmarked  ^ve  for  a  subquadrate  spot  of  silvery  white  on  each  side  at  the 
cephalo-lateral  angle  of  the  thorax  (in  reality  joined  by  a  very  faint  band 
crossing  the  thorax  at  the  cephalic  margin  of  the  scutum). 
Fore  wings  nearly  hyaline  but  distinctly  clouded  proximad  under  the  proximal 
third  of  the  submarginal  vein  (or  at  proximal  seventh);  discal  bristle  absent; 
marginal  cilia  at  apex  of  the  fore  wing  subequal  to  a  fourth  of  the  wing's  greatest 
width.  Tip  of  stigmal  vein  pointing  distad,  the  inner  margin  of  the  stigmal 
vein  nearly  in  a  straight  line  with  the  inner  margin  of  the  marginal  at  apex. 

melancholica  Girault. 
III.  rhvsococd  group. 

This  group  contains  but  a  single  species,  rhizococci  Ashmead,  which  is  characteris- 
tically marked  but  which  is  likely  to  be  confused  with  several  species  in  other  groups, 
for  instance,  the  one  preceding  and  the  one  following.  It  may  be  distinguished  at 
once  from  any  species  of  the  urv^asciata  group  by  reason  of  the  length  of  the  white 
band  across  Uie  thorax,  which  is  equal  nearly  to  half  of  the  length  of  that  r^on;  also 
by  reason  of  its  general  color,  which  is  a  sooty  brown,  not  a  pure  deep  black.  In  the 
flavopaUiata  group  it  is  most  likely  to  be  confused  with  flavopaUiata  itself,  which  it 
closely  resembles  in  the  pattern  of  general  body  coloration.  However,  white  differs 
from  yellow  and  the  two  species  differ  that  much  in  coloration;  structurally,  they  may 
be  distinguished  readily  by  reason  of  the  differences  in  the  width  of  the  caudal  wings 
which  are  about  twice  broader  in  rhizococci  and  different  in  shape,  tapering  somewhat 
distad,  broadest  proximad  at  apex  of  the  venation,  not  true  in  flavopaUiata^  the  pos- 
terior wings  there  nearly  equal  in  width  throughout  and  narrow;  the  fore  wings  are 
also  somewhat  broader  in  rhizococci  and  differ  in  shape,  being  broader  distad,  broad 
proximad  in  flavopaUiata.  It  is  scarcely  probable  that  the  species  will  be  confused 
with  any  others  aside  from  the  ones  mentioned.  It  is  sooty  or  smoky  brown  in  color, 
marked  with  ivory  white. 

Fore  wings  clouded  out  to  the  end  of  the  venation;  longest  marginal  cilia  of  fore 
wing  about  three-fourths  that  wing's  greatest  width;  discal  bristle  present; 
posterior  wings  with  their  longest  marginal  cilia  distinctly  longer  than  the 
wing  is  wide;  antennal  club  brown;  remainder  of  antennse  and  legs  pallid 
yellowish  white rhizococci  Ashmead 

IV.  flavopaUiata  group. 

This  group  is  characterized  by  having  a  predominance  of  smoky  brown  or  dark 
brown  in  its  general  body  coloration,  marked  on  the  head,  thorax  or  abdomen,  or  all, 
with  lemon  or  golden  yellow;  in  other  words,  yellow  is  present  but  this  color  forms 
but  a  small  proportion  of  the  whole  body  pattern.  It  includes  the  following  species: 
flavopaUiata  Ashmead,  mexicana  Ashmead,  Umnsendi  Ashmead,  and  fax  Girault, 
forms  which  may  be  identified  by  the  use  of  the  following  table.  All  of  these  species 
are  closely  allied,  very  similar  structurally  and  hence  great  care  must  be  exercised 
in  attempting  identification  in  this  group.  A  careful  study  of  the  following  table 
should  prove  of  great  aid.  The  species  flavopaUiata  and  totvnsendi  are  more  nearly 
structurally  identical. 

Body  marked  with  a  broad  band  of  orange  or  lemon  yellow  across  the  thorax,  includ- 
ing the  metanotum  and  most  of  mesonotum  except  cephalic  half,  sometimes 
excepting  the  scutum;  rest  of  body  sooty  brown  but  sometimes  more  or  less 
of  the  head  and  tip  of  abdomen  is  yellow.  Fore  wings  fxunated  out  to  end 
of  venation;  stigmal  vein  at  inner  margin  forming  a  regular  curve.   ^ 


Digitized  by  VjOOQIC 


K0.1977.       MONOGRAPH  OF  THE  SIGmPHOBINJE-^IBAULT.  231 

Caudal  wings  narrow;  longest  marginal  cilia  of  fore  wing  as  long  or  slightly  longer 
than  the  greatest  wing  width. 

Sooty  brown,  the  mesoscutelluni  abne  or  all  parts  of  the  throax  excepting  pro- 
notum  and  cephalic  half  or  third  of  mesoscutum,  orange  yellow;  abdomen 
sometimes  lighter  brown  suffused  with  yellowish  at  tip  or  even  to  proximal 
half;  discal  bristle  present.  Caudal  wings  very  narrow;  antennal  club  uni- 
formly dusky,  subclavate.  Distal  portion  of  fumated  area  caudad,  often 
maculate.    Moderately  large  species. 

flavopcdUata  Ashmead  (oceidentalis  Howard). 

Sooty  brown,  the  thorax  lemon  yellow,  excepting  pronotum  and  cephalic  half 
of  mesoscutum;  the  distal  half  of  abdomen  usuidly  distinctly  lighter,  suffused 
with  yellowish,  the  light  area  with  a  convex  margin  proximad;  sometimes  only 
tip  lighter,  sometimes  whole  distal  half  yellow  crossed  in  middle  by  a  brown 
band.  Caudal  and  cephalic  wings  slightly  broader.  Antennal  club  unifonnly 
dusky,  subclavate.  Moderately  large  species.  The  inner  margin  of  the  stigmal 
vein  in  this  species  forms  a  deeper  and  narrower  curve  than  in  the  others  and 
the  marginal  vein  just  proximad  of  the  curve  (at  apex  of  vein)  is  broader  than 
usual  and  obtusely  rounded.    Discal  bristle  absent tovmaendi  Ashmead. 

Sooty  brown  or  brown,  the  thorax,  except  pronotum  and  cephalic  two-thirds 
of  mesoscutum,  lemon  yellow;  in  darker  specimens  abdomen  all  dark,  but 
lighter  distad  in  lighter  brown  specimens;  discal  bristle  present;  wings  as  in 
flavopcUUata;  antennal  club  shorter,  clavate,  the  antennee  yellowish,  the  club 

dusky  at  distal  third.    Small  species .fax  Giraidt. 

Caudal  wings  broad;  longest  marginal  cilia  of  fore  wing  only  about  three-fourths 
that  wing's  greatest  width. 

Sooty  brown,  the  abdomen  darker;  mesoscutellum  and  lateral'  margins  of  meso- 
scutum orange  yellow;  discal  bristle  present.  Fore  wings  broad,  about  twice 
the  width  of  the  posterior  wings mancana  Ashmead. 

V,  Tnaculata  group. 

Containing  but  a  single  species,  this  group  is  intermediate  between  the  preceding 
and  the  following,  though  in  a  sense  less  related  to  either  than  each  is  to  the  other. 
The  body  of  the  single  species  is  brown,  marked  with  no  yellow,  the  abdomen  either 
mibconcolorous  or  else  dark  along  each  side  or  almost  entirely  dark.  The  group  is 
characterized  by  the  absence  of  orange  or  lemon  yellow  in  the  general  body  colora- 
tion. 

Fore  wings  fumated  out  slightly  beyond  a  point  between  the  wing  apex  and  apex  of 
the  venation,  the  portion  of  the  fumated  area  distad  of  the  apex  of  the  vena- 
tion (and  farther  proximad  near  caudal  margin)  broken  into  small  spots  or 
maculate;  discal  bristle  absent;  longest  mai^ginal  cilia  of  fore  wing  subequal  to 
that  wing's  greatest  width,  the  cilia  long  and  slender;  caudal  wings  narrow. 
All  of  legs  and  antennse  brown maculata  Girault. 

VI.  aleyrodU  group. 

llie  species  of  this  group  are  characterized  by  having  a  predominance  of  orange  or 
lemon  yellow  in  their  coloration  but  through  townsendi  and  to  a  less  extent  varia- 
tions of  flavopalliata,  they  are  more  or  less  closely  related  to  species  group  IV.  Thus 
coquilUUi  of  this  group  is  nearly  structurally  identical  with  townsendi  of  the  other; 
if  the  distal  half  of  the  abdomen  of  townsendi  should  become  wholly  orange  yellow 
instead  of  merely  lighter  brown  or  instead  of  yellow  broken  by  a  dark  band,  the 
two  species  could  not  be  told  apart.  The  following  species:  aleyrodis  Ashmead,  coquil- 
letU  Admiead,  aspidioti  Ashmead,  ^ova  Giraxiltf  Jlavella  Girault,  had,ba9ilica  Girault. 
In  spite  of  what  has  just  been  written,  however,  I  believe  all  of  these  species  are 


Digitized  by  VjOOQIC 


232  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.45. 

valid;  nevertheless  the  possibility  of  some  of  them  being  synonymic  with  some  in 
iheflavopalliata  group  must  be  held  constantly  before  the  mind  in  dealing  with  them. 
This  applies  especially  to  those  named  in  this  connection.  In  all  of  the  species  of 
this  group,  the  smoky  area  of  the  fore  wing  has  more  of  a  tendency  to  be  a  band  across 
the  wing  at  the  marginal  vein,  the  proximal  portion  of  the  wing  clear  or  nearly,  not 
merely  broken  as  in  the  flavopalliata  group.  The  discal  bristle  is  absent  in  all  of 
the  species. 

Body  lemon  yellow  excepting  pronotum,  cephalic  half  of  mesoscutimi  and  a  broad 
smoky  band  across  the  abdomen,  which  is  as  long  as  about  a  third  of  the  abdo- 
men's length,  or  slightly  less;  sometimes  a  second  band  indicated  distad; 
fore  wings  hyaline  with  the  exception  of  the  band  across  it.  Antennal  club 
wholly  yellow  but  sometimes  dusky  at  tip.  Abdomen  longer  than  thorax, 
body  long,  cylindrical  ovate aleyrodis  Ashmead. 

The  same  but  basal  band  of  abdomen  nearly  a  half  narrower  or  shorter  and  a  second 
smoky  band  across  the  abdomen  is  indicated  by  a  distinct  spot  on  each  side 
at  distal  three-fourths;  antennal  club  much  shorter  and  at  distal  fourth  is 
dusky.  Fore  and  posterior  wings  much  narrower,  narrower  than  in  flavopaJr 
liata.  Very  small.  Fuscous  band  of  wing  not  clear.  Abdomen  subequal  to 
thorax,  body  ovate basilica  Girault. 

The  same  but  nearly  immaculate,  the  body  suffused  more  or  less  with  orange.  Fore 
wings  slightly  fumated  to  tip. 
The  whole  body  slightly  suffused  with  orange  or  pinkish;  antennal  club  nearly 
wholly  dusky.  Fore  wings  moderately  broad,  the  smoky  band  distinct  but 
the  wing  slightly  clouded  to  tip;  pedical  of  antenna  long-obconic,  about  four 
times  longer  than  broad  at  tip  and  nearly  half  the  length  of  the  club;  curve 
formed  by  inner  mazgins  of  stigmal  and  maiginal  (distad)  veins  long. 

flava  Girault. 
Only  the  abdomen  suffused  with  orange  or  pinkish;  antennal  club  lighter,  at  tip 
distinctly  capped  with  dusky;  fore  wings  narrower,  the  smoky  band  fainter,  the 
wing  still  more  faintly  fiunated  to  tip;  pedicel  of  antenna  obconic,  broader  at 
tip  and  shorter,  only  slightly  over  twice  its  longest  width;  the  antennal  club 
much  shorter.  Curve  fonned  by  stigmal  vein  at  inner  maigin  short  and  une- 
qual  flavella  Girault. 

Body  orange  yellow,  excepting  pronotum,  cephalic  half  or  more  of  megoscutum  and 
a  broad  band  across  the  abdomen  which  is  as  long  as  about  half  of  the  abdo- 
men's length  or  slightly  less,  sometimes  only  slightly  more  than  a  third.  This 
band  is  a  dark  brown. 

Antennal  club  wholly  yellowish,  uniform  in  color coquilUtd  Ashmead. 

Antennal  club  half  yellowish  (base)  and  half  dusky  (tip),  two  distinct  colored  poi^ 
tions oxpiiioti  Ashmead. 
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Classification  of  the  Chalcid  Flies  or  the  superiamily  Chalcidoidea,  with 


etc.    Memoirs  of  the  Carnegie  Museum,  Pittsburgh,  vol.  1,  No.  4,  January,  1904. 
(Serial  No.  21,  Publications  of  the  Carnegie  Museum),  pp.  286-287,  311,  388,  497. 

ScHMiEDEKNBCHT,  Otto.    Genera  insectonun  (P.  Wytsman),  Bruxelles,  1909,  97™« 
fascicule,  family  Chalcididae,  pp.  191,  261. 
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iscientmc  results  of  the  philippine  cruise  of  the  hsheries  steamer 
"albatross;*  1907-1910.— no.  26.] 

THE  GIANT  SPECIES  OF  THE  MOLLUSCAN  GENUS  LIMA 
OBTAINED  IN  PHILIPPINE  AND  ADJACENT  WATERS. 


By  Paul  Babtsch, 

JMiatant  Curator^  Diviticn  of  MolhiskSf  United  States  National  Museum. 


During  the  cruise  of  the  United  States  Fisheries  steamer  Albatross 
in  Philippine  and  adjacent  waters  a  number  of  Giant  Limas  were 
obtained.  Here,  as  elsewhere,  they  occurred  only  in  deep  water,  the 
least  depth  at  which  they  were  foimd  being  161  fathoms,  the  greatest 
559,  with  an  average  of  313.6.  They  were  by  no  means  abimdant 
or  universally  distributed,  for  of  the  369  dredgings  made  in  more  than 
100  fathoms,  only  18  yielded  these  moUusks,  and  205  of  these  stations 
were  made  in  depths  between  the  two  extremes  in  which  Giant  Limas 
were  obtained.  To  these  205,  eleven  stations  might  be  added,  which 
differ  only  a  couple  of  fathoms  in  depth  from  the  above.  Some  of 
the  new  species  here  described  are  remarkable  for  their  great  size, 
being  of  much  greater  dimensions  than  any  Giant  Lima  heretofore 
known. 

The  three  large  species  obtained  in  the  Sulu  Sea  and  its  ramifica- 
tions among  the  islands,  differ  from  those  heretofore  known  by  having 
a  shallow,  broad,  and  oval  resilium,  which  follows  the  outer  border 
of  the  hinge  for  a  much  greater  distance  than  in  typical  Acesta, 
characterized  by  Lima  exccmtta  Fabricius,  the  type  of  Acesta,  in 
which  we  have  the  resilium  assuming  the  form  of  a  deep  curved  wedge. 
The  characters  of  the  two  groups  are  well  shown  in  our  figures  of 
L.  raOibum  and  L.  edebensis.  These  characters,  taken  in  <5onjimction 
with  the  much  less  strongly  developed  sculpture  in  the  three  large 
Philippine  species,  is  deemed  sufficient  to  merit  at  least  a  sectional 
recognition  for  which  I  propose  the  name  OaUdima,  with  Lima  (OcH- 
hlima)  raOibuni  as  type. 

In  the  adjoining  table  I  quote  measurements  and  data  of  pre- 
viously described  species  from  the  papers  by  Mr.  E.  A.  Smith  *  and 
Dr.  W.  H.  Dall.*  To  these  are  added  similar  data  from  the  present 
material  to  render  the  table  complete. 

1  Ann.  Mag.  Nat  Hist,  ser.  7,  yoL  4, 1899,  p.  251. 
s  The  Naatflus,  voL  16,  No.  2,  June,  1902,  pp.  15-17 
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DistribTjUion  and  measurements  of  hnovm  species  of  Giant  Limas. 


Name. 

l^onUlty- 

Depth  In 
fathoms. 

Alt. 

Lat. 

Diam. 

abrlcius,  1779 

Norway 

150-dOO 
775 
430 

245-481 
322 
394 
519 
559 

281-608 

161-226 
190 
305 

170 
150 

75 
100 

97 

48 
159 

26.8 
175 
208 
177 

39.2 

125 
110 

61 

72 

78 

40.4 

'^ 

118 
156 
111 
33 

55 

peerby ,  1883 

Japan 

AiabianSea 

Patagonia 

Panama 

Philippines 

Buton  Strait.... 
do 

36 

ith,1899 

34 

iDall,1902 

31 

ill,190B 

30 

21.5 

(^) 

11 

PhUtopineB 

48 

li 

59 

><fMIMM 

do 

37 

Itt9...    .             

Borneo 

16 

The  photographs  of  the  accompanying  illustration  were  made  by 
the  Photographer  of  the  United  States  National  Museum,  and  yrere 
retouched  by  Mrs.  E.  Bennett  Decker. 

UMA  (CALLOUMA)  SICITHI,  new  tpedM. 

Plates  12  and  13. 

Shell  large,  slightly  gaping  for  the  greater  part  of  both  the  anterior 
and  posterior  lateral  margin.  Pale  lemon  yellow,  which  is  more 
intensified  at  the  border  than  at  the  center  of  the  disk,  and  also  appears 
more  emphasized  on  a  series  of  rings  which  probably  mark  resting 
stages.  Outline  very  oblique;  the  anterior  lateral  margin  being 
much  less  curved  than  the  posterior,  which  is  very  strongly  arched. 
Hinge  slightly  curved,  with  a  general  upward  slant  posteriorly; 
scarcely  produced  beyond  the  beaks  anteriorly.  Lunule  slight,  outer 
surface  marked  with  strongly  impressed,  quite  r^ular  and  fairly 
evenly  distributed  somewhat  zig-zag  radiating  lines  which  are  less 
expressed  on  the  early  part  of  the  shell  and  are  almost  obsolete  on  a 
narrow  line  radiating  from  the  beak  ventrally.  The  radiating  lines 
are  strongest  on  the  limule.  Interior  bluish  white  with  the  intensified 
yellow  portion  flhining  through  the  substance  of  the  shell.  Resilium 
large,  with  the  posterior  margin  evenly  curved  and  the  ventral 
sigmoid. 

The  type.  Cat.  No.  256977,  U.SJTJtf.,  was  dredged  at  station  5533, 
off  Baliscasag  Island,  in  432  fathoms,  on  green  mud  and  sand  bottom, 
bottom  temperature  53^.3.  The  type,  which  is  the  largest  specimen, 
measures :  alt.  175  mm.,  lat.  1 18  mm. ;  diameter  48  mm.  The  smallest 
specimen  was  obtained  at  station  5283.  The  ventral  portion  of  this  is 
broken,  which  prevents  giving  the  height;  but  the  breadth  is  14.5  mm. 

Lima  (Callolima)  smithi  seems  to  prefer  a  finely  sandy  mud  bottom. 
It  was  dredged  at  depths  varying  from  281  to  508,  or  at  an  average  of 
401  fathoms. 

This  species  is  named  for  Dr.  Hugh  M.  Smith,  Conunissioner  of 
Fish  and  Fisheries  and  director  of  the  Philippine  Expedition. 

Specimens  were  obtained  at  the  following  stations: 
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Station  5124,  north  of  Point  Origon,  Mindoro  Oat,  12°  52'  N.; 
long  121°  48'  30"  E.),  in  281  fathoms,  on  soft  green  mud  bottom. 
Cat.  No.  266978,  U.S  JTM. 

Station  5283,  oflF  Malavatuan  Island  Gat.  13°  48'  30"  N.;  long. 
120°  28'  40"  E.),  in  280  fathoms,  on  dark  gray  sand  bottom;  bottom 
temperature,  46°.8;  density  of  water  at  bottom,  1.02617.  Cat.  No. 
237577,  U.S  J«'M. 

Station  6423,  south  of  Cagayan  Island,  Jolo  Sea  Oat.  9°  38'  30"  N. ; 
long.  121°  11'  E.),  in  508  fathoms,  on  gray  mud  and  coral  sand 
bottom;  bottom  temperature,  49°.8.    Cat.  No.  255176,  U.S.NJd:. 

Station  6613,  oflF  Camp  Overton  Light,  Mindanao  Gat.  8°  16'  45" 
N.;  long.  124°  02'  48"  E.),  in  606  fathoms,  on  gray  mud  and  fine 
Band  bottom.    Cat.  No.  266177,  U.S.NM. 

Station  5633,  oflF  Balicasag  Island  Gat.  9°  27'  15"  N.;  long.  123° 
31'  48"  E.),  in  432  fathoms,  on  green  mud  and  sand  bottom;  bottom 
temperature,  53°.3.    Cat.  No.  266977,  U.S.N.M. 

UMA  (CALLOUMA)  PmUPPlNBNSIS,  new  tpades. 
Plates  14  and  15. 

Shell  large,  of  spatulate  outline,  slightly  gaping  at  the  lunule  and 
narrowly  so  for  tJie  entire  length  of  the  posterior  lateral  margin; 
yellowish  white,  with  concentric  bands  of  pale  lemon  yellow,  which 
probably  mark  resting  stages.  Hinge  slightly  curved,  bending 
slightly  upward  posteriorly;  scarcely  at  idl  produced  anteriorly 
beyond  the  beak.  Outer  surface  marked  with  well-incised,  fine,  quite 
regular  and  fairly  r^ularly  spaced  wavy  radiating  riblets  excepting 
a  narrow  band  that  extends  from  the  beak  ventrally,  spreading 
slightly  to  form  a  triangular  area  with  the  beak  at  the  angle,  which  is 
free  from  these  markings.  The  incised  lines  are  a  little  stronger  at 
the  limule  than  anywhere  else.  Interior  bluish  white,  through  which 
the  yellow  areas  of  the  outside  show.  Dorsal  boundary  of  the  resilium 
evenly  curved;  the  ventral  sigmoid. 

The  type.  Cat.  No.  256976,  U.S  J^'.M.,  was  dredged  at  station  5373, 
oflF  the  outer  Tayabas  light  Gat.  13°  40'  N.;  long.  121°  31'  10"  E.),  in 
190  fathoms  (sounding  not  made  but  taken  from  chart),  on  gray  mud 
bottom.    It  measures:  alt.  177  mm.,  lat.  Ill  mm.;  diameter  37  mm. 

UMA  (CALLOUMA)  RATHBUNI.  new  tpedet. 
Plates  16  and  17. 

Shell  very  large,  slightly  gaping  for  about  a  third  of  the  anterior 
lateral  margin  and  for  about  half  of  the  posterior  lateral;  lemon 
yellow,  fading  to  yellowish  white  at  the  edges.  Outlines  irregularly 
oval;  hinge  slightly,  obliquely,  downward  slanting  posteriorly, 
scarcely  pro<luced  anterior  to  the  beak;  lunule  concavely,  obliquely 
sloping;  the  remaining  outline  curving  in  a  regular  oval.    Out^ 
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surface  marked  with  irregular  wavy,  faintly  impressed,  and  irregu- 
larly distributed  radiating  lines,  and  fine  concentric  lines  of  growth. 
The  radiating  lines  are  decidedly  stronger  on  the  lunule  than  on 
any  other  part  of  the  shell.  Interior  bluish  white;  within  the 
umbones  an  iridescent  intensified  canary  yellow  callus  patch  occurs, 
which  gradually  becomes  attenuated  and  diffused  ventrally,  extend- 
ing weakly  as  far  as  the  palial  lin^.  A  rosy  flush  extends  from  a 
little  within  the  ventral  border  dorsally,  over  about  two-thirds  of 
the  inner  surface  of  the  shell.  Resiliimi  almost  straight  dorsally, 
with  a  sigmoid  curve  ventrally.  Hinge  with  obsolete  lateral  teeth 
indicated,  the  anterior  one  of  which  is  a  little  stronger  than  the 
posterior. 

The  type,  Cat.  No.  256976,  U.S.N.M.,  was  dredged  at  station  5173, 
off  Jolo  light,  in  186  fathoms,  on  shell  and  coral  bottom.  It  measures : 
alt.  182  mm.,  lat.  135  mm.;  diameter  52  mm.  The  smallest  specimen 
obtained,  Cat.  No.  254979,  U.S.N.M.,  comes  from  station  5519  and 
measiures:  alt.  63  mm.,  lat.  51  mm.;  diameter  22.3  mm.  The  largest 
specimen,  Cat.  No.  254978,  U.S.N.M.,  comes  from  station  6371  and 
measures:  alt.  208  mm.,  lat.  166;  diameter  59  mm. 

This  species  was  obtained  at  the  following  stations: 

Station  6135,  off  Jolo  Light  Gat.  6°  11' '50"  N.;  long.  21°  08' 
20"  E.),  in  161  fathoms,  on  fine  coral  sand  bottom;  bottom  tempera- 
ture, 57°.4.    Cat.  No.  254980,  U.S.N.M. 

Station  5173,  off  Jolo  Light  Gat.  6°  02'  55"  N.;  long.  120°  63' 
00"  E.),  in  186  fathoms,  on  shell  and  coral  bottom.  Cat.  No.  256975, 
U.S.N.M. 

Station  5198,  off  Baliscasag  Island  Oat.  9°  31'  50"  N.;  long.  123*" 
39'  45"  E.),  in  220  fathoms,  on  green  mud  bottom;  bottom  tempera- 
ture, 53°.9;  density  of  water  at  bottom,  1.02600.  Cat.  No.  256975, 
U.S.N.M. 

Station  6371,  off  outer  Tayabas  Light  (lat.  13°  49'  40"  N.;  long. 
121°  40'  16"  E.).  Sounding  not  made,  depth  taken  from  chart 
which  says  83  fathoms.  (This  is  probably  incorrect,  for  all  the 
other  Giant  Limas  were  taken  at  much  greater  depth.)  Bottom 
green  mud.    Cat.  No.  264978,  U.S.N.M. 

Station  6387,  off  outer  Bagatao  Island  light  Oat.  12°  64'  40"  N.; 
long.  123°  20'  30"  E.),  in  209  fathoms,  on  soft  green  mud  bottom; 
bottom  temperature,  62°.4.    Cat.  No.  254976,  U.S.N.M. 

Station  6503,  off  Macubalan  Point  light,  Mindanao  G«tt.  8°  36' 
26"  N.;  long.  124°  36'  08"  E.),  m  226  fathoms,  on  green  mud  bottom; 
bottom  temperature,  63°.3.    Cat.  No.  254976,  U.S.N.M. 

Station  5516,  off  Point  Tagolo  Light,  Mindanao  Oat.  8°  46'  00"  N.; 
long.  123°  32'  30"  E.),  in  176  fathoms,  on  globigerina  bottom; 
bottom  temperature,  54°.3.    Cat.  No.  254974,  U.S.N.M. 
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Station  6519,  oflf  Point  Tagolo  Light,  Mindanao  Oat.  8*^  47'  00"  N.; 
long.  123°  31'  16"  E.),  in  182  fathoms,  on  globigerina  and  sand 
bottom;  bottom  temperature,  64^.3.    Cat.  No.  264979,  U.S.N.M. 

From  the  above  one  sees  that  Lima  (CaUoUma)  rathbuni  seems  to 
like  a  soft  mud  habitat,  ranging  in  depth  from  161  to  226,  or  an  aver- 
age of  194  fathoms. 

This  species  is  named  for  Dr.  Richard  Kathbun. 

UMA  (CALLOUMA?)  BORNBBNSIS,  new  spedet. 
Plate  20,  figs.  1,  2. 

Shell  apparently  large,  of  suboval  outline.  Hinge  slanting  slightly 
upward,  with  the  area  occupied  by  the  lunule  concavely  excavated. 
Pale  canary  yellow.  Outer  surface  marked  by  numerous,  somewhat 
wavy,  almost  equal  and  equally  spaced  radiating  riblets,  which  are  a 
little  stronger  at  the  lunule  than  on  the  rest  of  the  shell.  In  addition 
to  these  riblets,  the  surface  is  marked  by  concentric  lines  of  growth 
with  stronger  ridges  at  intervals  indicating  resting  stages.  The  hinge 
area  is  slightly  worn  which  makes  it  impossible  to  be  positive  about  the 
type  of  resiUum.    Interior  white,  edged  with  a  yellowish  band. 

This  type,  a  young  specimen.  Cat.  No.  229312,  U.S.N.M.,  differs 
from  the  young  shells  of  any  of  the  species  we  know,  and  forces  us  to 
consider  it  distinct.  It  comes  from  station  6692,  off  Silungan 
Island,  Borneo  Oat.  4°  12'  44"  N.;  long.  118°  27'  44"  E.),  in  306 
fathoms,  on  green  mud  bottom;  bottom  temperature  43°  .2.  The  shell 
measures:  alt.  39.2  mm.,  lat.  33  nmi.;  diameter  of  the  single  valve 
8  mm. 

UMA  (ACSSTA)  VBRDBNSIS,  new  tpades. 
Plate  20,  figs.  5,  6. 

Shell  moderately  large,  irr^ularly  oval;  bluish  white;  slightly 
gaping  at  the  lunule.  Outer  surface  marked  by  numerous,  quite 
regular  and  regularly  spaced  radiating  riblets  which  are  stronger  on 
and  near  the  lunule  than  on  the  rest  of  the  shell.  The  early  central 
portion  of  the  disk  is  almost  smooth.  In  addition  to  the  radial 
sculpture,  the  surface  is  marked  with  numerous  lines  of  growth,  some 
of  which,  marking  resting  stages,  are  much  stronger  than  the  rest. 
Hinge  slightly  curved,  almost  at  right  angles  to  the  long  diameter  of 
the  shell,  extending  very  slightly  anterior  to  the  beaks.  ResiUum 
deeply  impressed,  wedge  shaped.  Lunule  strongly  developed  and 
deeply  impressed.    Interior  bluish  white. 

The  young  type.  Cat.  No.  249132,  U.S.N.M.,  was  dredged  at  station 
6119,  off  Sombrero  Island  Q&U  13*^  46'  06"  N.;  long.  120°  30'  30" 
E.),  in  394  fathoms,  on  green  mud  and  sand  bottom;  bottom  tem- 
perature, 43°  .7;  density  of  water  at  bottom,  1.02468.  It  measures: 
alt.  48  mm.,  lat.  40.4  mm.;  diameter,  21.6. 
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LIMA  (ACBSTA)  CBLBBBNSIS,  now  tpedM. 
Fktee  18  and  19. 

Shell  large,  oval,  with  the  hinge  slightly  curved,  forming  almost  a 
right  angle  with  the  long  diameter  of  the  shell,  and  scarcely  at  all  pro- 
duced anterior  to  the  beak.  Outer  surface  marked  by  many  coarse 
radiating  ribs  which  are  strongest  on  the  lateral  borders,  particularly 
on  the  very  strongty  excavated  limule.  In  the  depressed  grooves 
between  these  ribs,  finer  threads  frequently  occur.  Hinge  broad. 
Resilium  deeply  impressed,  wedge  shaped,  as  in  Lima  (Acesta)  excavata. 

Two  left  valves  and  a  lot  of  fragments  probably  belonging  to  these 
two  valves.  Cat.  No.  249133,  U.S.N.M.,  were  dredged  at  station  6647, 
south  of  North  Island,  Buton  Strait  (lat.  6^  34'  00"  S.;  long.  122^ 
18'  15"  E.),  in  619  fathoms,  on  green  mud  bottom.  One  of  these 
measures:  alt.  159  nun. 

A  young  specimen  collected  on  the  Philippine  Expedition,  Cat.  No. 
229396,  U.S.N.M.,  without  specific  locality,  imdoubtedly  belongs 
here.    I  have  given  a  figure  of  this  also. 

UMA  (ACBSTA)  BXTTOIfBNSIS.  new  tpades. 
Plate  20,  figs.  3,  4. 

SheD  small,  irr^ularly  oval.  Hinge  very  slightly  curved,  extending 
almost  at  a  right  angle  to  the  long  axis  of  the  shell.  Lunule  excavated. 
Outer  surface  marked  by  very  fine,  regular,  and  regularly  spaced  radi- 
ating riblets  which  are  a  little  stronger  near  the  lunule  than  on  the  rest 
of  the  surface  and  weakest  on  the  middle  of  the  disk.  In  addition  to 
the  radiating  sculpture,  the  surface  is  marked  with  fine  concentric  lines 
which  are  emphasized  in  the  form  of  resting  stages  at  irr^ular  inter- 
vals. Ligament  wedge  shaped.  Interior  bluish  white,  edged  with  a 
yellowish  border. 

The  single  valve  of  this  species.  Cat.  239399,  U.S.N.M.,  was  dredged 

at  station  6648,  south  of  North  Island,  Buton  Strait  Oat.  6''  35'  00" 

S.;  long.  122°  20'  00"  E.),  in  559  fathoms  on  green  mud  bottom.     It 

measures:  alt.  26.8  mm.,  lat.  22  mm.;  diameter  of  single  valve  6.5 

lom. 

EXPLANATION  OF  PLATES. 

All  figures  natural  size. 
Plate  12.  Lima  (CaHolima)  smithiy  exterior.     See  page  236. 

13.  Lima  (CaUolima)  amithiy  interior.    See  page  236. 

14.  Lirna  (Callolimxi)  philippinensiSj  exterior.    See  page  237. 

15.  Lima  (Callolima)  philippinensiSy  interior.    See  page  237. 

16.  Lima  (Callolima)  rathbuniy  exterior.    See  page  237. 

17.  Lima  (Callolima)  rathbuniy  interior.    See  page  237. 

18.  Lima  (Acesta)  celebensiSt  exterior.    See  page  240. 

19.  Lima  (Aceata)  celehermSy  interior.    See  page  240. 

20.  fig.  1.  Lima  (Callolima?)  bomeensisy  exterior.    See  page  239. 

2.  Lima  (Callolima?)  bomeensiSy  interior.    See  page  239. 

3.  Lima  (Acesta)  butonensiSy  exterior.    See  page  240. 

4.  Lima  (Acesta)  butonensiSy  interior.    See  page  240. 

5.  Lima  (Aceata)  verdensiSy  exterior.    See  page  239. 
^.  Lima  (Acesta)  verdensia,  interior.    See  page  239. 
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Lima  (Callolima)  smithi. 

For  explanation  of  plate  see  page  240. 
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Lima  (Callolima)  smithl 

For  explanation  of  plate  see  paoe  240. 
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Lima  (Callolima)  philippinensis. 

For  explanation  of  plate  see  page  240. 
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Lima  (Callolima)  philippinensis. 

For  explanation  of  plate  see  page  240. 
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Lima  (Callolima)  rathbunl 

For  explanation  of  plate  see  page  240. 
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Lima  (Callolima)  rathbuni. 

For  explanation  of  plate  see  paoe  240. 
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Lima  (Acesta)  celebensis. 

For  explanation  of  plate  see  page  240. 
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Lima  (Acesta)  celebensis. 

For  explanation  of  plate  see  page  240. 
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New  Giant  Limas. 

For  explanation  of  plate  see  page  240. 
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DESCRIPTIONS  OF  NEW  HYMENOPTERA,  NO.  6. 


By  J.  C.  Cbawford, 

AjuodaU  Curator,  Divinan  of  Insects,  United  States  National  Museum, 


In  this  paper  where  both  sexes  of  a  species  are  described,  that  last 
described  is  the  allotype. 

Comparatiye  measurements  where  given  in  figures  were  made  with 
the  Zeiss  binocular  microscope  equipped  with  No.  2  eyepieces  and  the 
a,  objectiye  and  an  eyepiece  micrometer. 

Superfamily  APOIDEA. 

BUOLOSSA  SXTRHf  AMSNSIS  Liim«ttt. 

A  single  male  of  this  species  was  taken  at  Brownsville,  Texas, 
March  23, 1908,  on  Opv/ntia  lindJidmeri  (Jones  aud  Pratt  coll.).  This 
is,  80  far  as  I  know,  the  first  record  of  a  species  of  this  family  in  the 
United  States. 

PROTAlfDRBNA  SWBNKI,  new  species. 

Female. — ^Length  about  6  mm.  Black,  with  a  small  yellow  spot  on 
middle  of  upper  edge  of  dypeus;  front  and  middle  knees,  tubercles  and 
a  spot  on  tegulffi,  yellow;  face  below  antennse  coarsely  pimctured,  the 
punctures  separated  by  more  than  a  puncture  width;  the  pxmctures 
on  the  dypeus  coarser  than  on  sides  of  face;  above  insertion  of 
antennae  the  pimctures  finer  and  doeer;  process  of  labrum  subtruncate 
apicaUy  and  the  sides  straight;  flagellum  beyond  basal  joints  fulvous, 
somewhat  darkened  above;  mesoscutum  and  scutellum  coarsely  and 
dosdy  pimctured,  punctures  on  disk  of  mesoscutum  more  sparse  than 
elsewhere;  on  scutellum  coarser  than  on  scutum;  metanotiun  rugoso- 
punctate;  basal  triangle  of  propodeum  irregularly  rugulose;  sides  of 
propodeum  pimctured;  truncation  finely  rugoso-pimctate;  wings 
du^y,  stigma  and  veins  light  brown;  legs  dark  brown;  abdomen  punc- 
tured, segments  1-3  dosdy  and  coarsdy  punctured,  segment  4 
obliqudy  so  and  more  shiny  than  basal  segments;  segment  5  about 
as  4;  apical  maigins  of  segments  1-4  broadly  depressed,  brownish, 
findy  and  dosdy  pimctured,  the  punctures  crowded. 

Proceedinos  U-  S.  National  Museum,  Vol.  45— No.  1979. 
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Type-locality. — ^West  Point,  Nebraska. 

Type.— C&t.  No.  1529j9,  U.S.N.M. 

One  specimen  taken  on  September  6,  1912;  flying  around  Physalis 
and  other  low  weeds.     (J.  C.  Crawford,  collector.) 

This  species  is  the  size  of  P.  Tieteromorpha  Cockerell,  but  that  species 
18  more  shining,  has  the  mandibles  with  a  ydlow  mark,  a  laige  dypeal 
mark,  process  of  labrum  broadly  roimded  apicaUy  and  the  sides  con- 
vex; the  punctures  of  the  mesonotum  fine,  of  the  abdomen  somewhat 
sparser  and  with  the  sculpture  of  the  third  segment  like  that  of  4  and 
6  rather  than  1  and  2. 

This  species  is  named  in  honor  of  Prof.  Myron  H.  Swenk,  in  recog- 
nition of  the  fine  work  which  he  is  doing  on  the  bees  of  Nebraska. 

AUGOCHLORA  MACUUVBIITRIS,  mw  tpMlsf. 

Female. — ^Length  about  6  mm.  Head  and  thorax  green,  abdomen 
brown;  face  with  white,  subappressed  pubescence,  closely  and  very 
finely  pimctured  above  antennsB,  below  more  like  the  fine  reticula- 
tions and  on  clypeus  and  supradypeal  area  more  so  than  on  sides  of 
face;  supradypeal  area  with  a  median  smoother  area;  dypeus  along 
anterior  portion  with  a  yellowish  mark  which  medially  extends  up- 
ward to  a  point;  the  maculate  portion  with  large  punctures,  the  rest 
reticulate  and  with  a  few  fine  scattered  setigerous  punctures;  meso- 
scutum  findy  dosely  pimctured  but  almost  concealed  by  the  short 
erect  subappressed  yellowish  pubescence;  tuberdes  yellow;  tegule 
testaceous;  scutdlum  and  metanotum  with  pubescence  similar  to 
that  on  mesoscutum;  dorsal  surface  of  propodeimi  long,  angularly 
separated  from  sides  and  tnmcation  and  with  very  fine  thimble-like 
punctures,  the  posterior  margin  medially  notched;  this  notch  at  the 
head  of  the  furrow  on  posterior  face;  lateral  angles  of  truncation  weU 
rounded;  wings  slightly  dusky  and  with  the  apical  margin  distinctly 
darkened;  stigma  light  brown,  veins  lighter;  second  submaiginal 
slightly  shorter  than  the  third,  recdving  the  recurrent  nervure  just 
before  apex,  and  narrowed  almost  one-half  anteriorly;  mesopleursd 
with  sculpture  similar  to  that  on  propodeum;  l^s  brown,  anterior 
tibiffi  mostly  yellow  and  with  a  narrow  darkened  stripe;  inner  hind 
spur  with  about  .4  long  teeth;  abdomen  finely  sericous;  second  seg- 
ment with  a  triangular  spot  at  base  on  each  \ateral  margin,  the  spot 
extending  along  lateral  margin  for  a  greater  distance  than  the  width 
at  base;  third  segment  with  a  transverse  spot  at  each  side  almost 
meeting  medially,  fourth  and  fifth  segments  with  complete  bands, 
that  on  fifth  s^ment  often  concealed  by  the  retraction  of  the  seg- 
ment. 

HaMtat. — Coroico,  Yimgas,  Bolivia. 

Type.—Csit.  No.  15317,  U.S.N.M. 


Digitized  by  VjOOQIC 


HO.  1979.  DESCRIPTIONS  OF  NEW  HYMENOPTERA,  S^-CRAWFORD.     248 

Described  from  five  females,  some  of  which  have  the  abdomen  ex- 
tended siifficient  to  show  the  band  on  segment  5  and  others  have  it 
completely  concealed. 

In  Vachal's  tables  ^  this  nms  to  irinax  which  is  said  to  have  all  the 
spots  on  the  abdomen  large,  almost  meeting,  the  tnmcation  of  propo- 
deimi  not  romided  laterally  and  the  wings  dirty  hyaline.  He  also 
mentions  maculations  only  on  segments  2  and  3;  but  as  he  also  says 
the  same  for  A.  caUichrorna  Cockerell,  which  in  the  original  description 
mentions  marks  on  segments  2-5,  this  may  be  a  typographical  error. 

AUOOCHLORA  PUSA  (Slif ). 

Salictus  astios  Vachal. 
AugocMora  hankgiella  Oockerell. 

Mr.  Charles  Robertson  has  well  redescribed  this  species  and  given 
the  earlier  synonomy '  and  there  can  be  no  doubt  that  he  is  correct. 
Specimens  from  the  same  set  of  cells  taken  at  Plummer's  Island, 
Maryland,  «re  either  entirely  blue-green  or  distinctly  brassy,  and  this 
latter  is  the  individual  variation  described  by  Professor  Cockerell. 
What  Mr.  Vachal  had  imder  the  name  pura  in  his  extensive  table ' 
is  undoubtedly  in  need  of  a  new  name. 

The  minutely  truncate  marginal  cell,  the  keel  or  tooth  on  the 
first  ventral  segment  of  the  female  and  the  falcate  inner  hind  spur 
on  the  posterior  iihisd  characterize  the  species  of  this  group. 

In  A.  pura  the  keel  is  subtriangular  in  outline  and  small. 

Superfamily  SERPHIDOIDEA. 

TBLBNOBfUS  OONIOPIS,  m 


Female. — ^Length  about  1.12  mm.  Black,  antennae  and  femora 
light  brown;  coxse  dark  brown,  the  trochanters,  tibisB  and  tarsi 
testaceous,  the  tarsi  lighter  than  the  tibiae;  head  transverse,  twice  as 
wide  as  thick  (viewed  from  above)  medially;  head  excavated  behind 
and  from  above  subreniform  in  outline;  first  joint  of  fimicle  somewhat 
longer  than  broad,  shorter  than  the  pedicel;  second  joint  of  funide 
subquadrate,  joints  3  and  4  transverse,  dub  composed  of  the  last  five 
joints;  vertex  finely  reticulated;  in  front  of  anterior  ocellus,  smooth, 
polished;  inner  orbits  just  above  level  of  insertion  of  antennae  with  a 
small  area  which  is  reticulated,  rest  of  face  smooth,  polished;  meso- 
scutum  finely  reticulated,  duU;  scutellum,  except  base,  smooth, 
polished;  metanotum  rugose;  wings  hyaline,  veins  pallid;  first 
abdominal  segment  with  a  row  of  pits  at  base;  second  segment  with 
a  similar  row  and  back  of  this  medially  a  few  very  faint  lines;  second 
segment  almost  twice  as  long  as  the  width  at  apex. 

>  Misc.  Ent,  vol.  12, 1004,  pp*  115  et  uq. 

*  Trans.  Acad.  ScL  St.  Louis,  vol.  7,  No.  14, 1897,  pp.  32^-324. 

*  3iJsc.  Ent,  vol.  19, 1911,  pp.  9>24  and  41-60. 
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MclU. — ^Length  about  1  mm.  Head  and  thorax  above  reddish 
brown,  abdomen  dark  brown;  lower  part  of  face  testaceous  shading 
into  brown  above;  pleurae  dark  honey  color;  antennae  testaceous, 
flagdlum  above  brownish;  l^s  including  coxae  testaceous;  otherwise 
very  similar  to  the  female. 

HahUat. — ^Plummer's  Island,  Maryland. 

A  large  series  (about  70)  of  which  only  eight  are  males,  reared  from 
the  eggs  of  Ooniops  ehrysocoma,  July  11,  1910,  by  Mr.  W.  L.  McAtee. 

Type.—CsLt.  No.  15417,  U.S.N.M. 

TELENOBfUS  LATISULCUS,  new  ipaeiet. 

Female. — ^Length  about  2  mm.  Black,  scape,  pedicel,  joints  of 
funicle  and  legs,  except  coxae,  reddish-testaceous;  rest  of  antennae 
brown,  the  transition  gradual;  face  with  three  carinae  running  from 
mouth  part  to  eyes,  the  lower  one  forming  the  border  of  the  face,  the 
two  upper  ones  with  a  furrow  between  them;  orbits  carinate,  the 
posterior  ones  more  distinctly;  face  medially  transversely,  carinate, 
the  carinae  less  numerous  and  less  distinct  toward  eyes;  first  joint  of 
funicle  longer  than  pedicel;  club  6-jointed;  mesoscutum  irregularly 
reticulately  rugose,  toward  rear  the  rugae  becoming  longitudinal; 
scutellum  separated  from  the  scutum  by  a  deep  fissure;  scutellum 
with  sculpture  similar  to  that  on  scutum,  at  apex  with  a  row  of  pits; 
metanotum  covered  by  a  row  of  pits;  marginal  vein  short,  about  half 
as  long  as  the  stigmal  and  about  one-third  as  long  as  the  postmarginal; 
first  abdominal  segment  longitudinally  carinate  and  with  a  basal  row 
of  pits;  second  segment  carinate  for  about  three-fourths  its  length 
and  with  a  basal  row  of  pits;  second  segment  wider  than  long  (about 
as  26  :  19). 

Male. — ^Unknown. 

Halntat. — ^Taihoku,  Formosa. 

Bred  from  the  eggs  of  Biprondus  hibax  by  T.  Shiraki  and  sent  under 
his  No.  107. 

Type.— €at.  No.  15104,  U.S.N.M. 

Superfamily  CYNIPOIDEA. 

OANASPIS  HOOKRRI.  new  i 


Female. — ^Length  about  1.25  mm.  Black  or  brownish-black,  the 
abdomen  more  distinctly  brownish,  becoming  lighter  ventrad;  legs, 
including  coxae,  flavous;  mandibles  testaceous  with  apices  dark; 
antennae  flavous  with  the  last  five  joints  dark;  third  joint  of  antennae 
fully  as  long  as  scape,  following  four  jo'mts  submoniliform,  eighth 
joint  somewhat  enlarged,  apical  five  joints  forming  the  club;  head 
and  thorax  smooth,  polished ;  elevation  of  scutellum  narrow,  area  sur- 
rounding elevation  coarsely  roughened ;  propodeum  medially  excavate, 


Digitized  by  VjOOQIC 


NO.  1979.  DESCRIPTIONS  OF  NEW  H7MEN0PTERA,  S—CRAWFORD.     245 

the  excavation  bounded  on  each  side  by  a  carinate  ridge;  wings 
hyaline;  veins  light  honey  color. 

HdbUai, — Mayaguez,  Porto  Rico. 

Three  females  with  the  additional  data,  No.  5064,  bred  from  the 
mango  fruit  fly  known  as  "the  jobo,"  September  5,  1912.  (C.  W. 
Hooker,  collector.) 

ryp€.— Cat.  No.  15318,  U.S.N.M. 

In  color  this  species  resembles  G.  iridipennis  Ashmead,  but  in  that 
species  the  elevation  of  the  scutellum  is  broad  and  each  cheek  has  a 
vertical  carina. 

The  species  is  named  after  the  collector. 

Superfamily  CHALCIDOIDEA. 
Family  CALLIMOMIDiE. 

PODAOKION  SHOtAXn.  new  tpeciM. 

Female. — ^Length  about  2.75  mm.;  ovipositor  about  3.75  mm. 
Oreen;  similar  to  repens  Motschulsky  but  with  coarser  sculpture; 
propodeum  with  an  inverted  V-shaped  carina  and  with  thimble-like 
punctures;  antennae  testaceous,  with  one  ring  joint,  the  first  joint  of 
the  funicle  longer  than  the  pedicel;  the  club  moderately  enlarged; 
metapleursB  with  the  disk  shiny,  with  a  few  impressed  Unes  visible 
only  under  high  magnification;  front  and  middle  legs  testaceous,  more 
or  less  infuscated  and  the  coxae  with  some  green  at  bases;  hind  coxae 
as  long  as  their  femora,  green;  hind  femora  outwardly  green,  with 
about  7  short  teeth,  the  two  apical  ones  the  longest;  rest  of  hind  legs 
testaceous;  abdomen  subsessile. 

Male. — (The  abdomen  and  the  apical  joints  of  the  antennae  miss- 
ing.)   Similar  to  the  female  in  structure. 

Habitat. — ^Taihoku,  Formosa. 

Specimens  reared  from  the  egg  masses  of  Paraienodera  aridifolia 
by  Prof.  T.  Shiraki  (after  whom  the  species  is  named)  and  sent  under 
his  No.  109. 

Type.— Ca,t.  No.  15089,  U.S.N.M. 

P.  repens  Motschulsky  has  the  teeth  on  the  hind  femora  long  and 
the  whole  of  the  metapleurae  distiuctly  sculptured  with  parallel 
rugulae. 

Family  EUPELMIDiE. 

BRUCHOCIDA,  new  genus. 

Belongs  to  the  tribe  Eupelmini  as  defined  by  Ashmead;  mandibles 
3-toothed;  maxillary  palpi  with  the  apical  joint  greatly  enlarged  and 
flattened  in  the  female  and  slightly  so  in  the  male;  eyes  with  short 
inconspicuous  hairs;  in  the  female  the  marginal  vein  about  one-half 
as  long  as  the  submarginal,  about  twice  as  long  as  the  postmarginal; 
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the  stigxnal  vein  about  as  long  as  the  postmaiginal;  in  the  male  the 
postmarginal  somewhat  longer  than  the  stigmal;  hind  legs  with  one 
apical  spur;  pubescence  in  female  flattened;  scale-like,  in  the  male 
normal;  axill®  at  base  not  widely  separated;  lateral  ocelli  somewhat 
more  than  the  diameter  of  an  ocellus  from  the  eye  margin;  in  the 
female  the  first  four  abdominal  s^ments  deeply  incised  medially;  in 
the  male,  the  basal  segment  only;  antennse  13-jointed  with  a  sub- 
quadrate  ring  joint;  the  three  apical  joints  forming  a  dub  distinctly 
enlarged  in  the  female  and  slightly  in  the  male;  ovipositor  in  the 
female  exserted. 

Type  ofthe^genus. — Bruchodda  vuiUeti  Crawford. 

In  Doctor  Ashmead's  classification  of  this  gioup  ^  this  genus  runs 
to  couplet  No.  19  and  runs  out,  since  it  has  segments  1-4  of  the 
abdomen  incised  apically.  The  genus  can  be  recognized  by  this,  by 
the  swollen  apical  joint  of  the  maxillary  palpi  and  in  the  female  by 
the  appressed  pubescence. 

BRUCHOCroA  VUnXBTI,  new  fpedet. 

Female. — ^Length  about  3  mm.;  sheaths  of  ovipositor  about  0.75 
mm.  Green  with  bronzy  tints;  the  head  and  thorax  with  thimble- 
like punctures,  where  coarsest  somewhat  resembling  reticulations  by 
carinffi;  those  at  rear  of  mesopleurse  coarse  and  deep,  on  disk  of  mes- 
opleur»  very  fine,  anteriorly  somewhat  coarser;  scape  testaceous, 
pedicel  greenish,  rest  of  antennse  dark  brown;  first  joint  of  funicle 
about  one  and  one-half  times  as  long  as  pedicel;  the  following  joints 
of  funicle  successively  decreasing  in  length,  the  last  subquadrate; 
sides  of  abdominal  segments  reticulate-pimctate ;  dorsal  surface  finely 
reticulated  on  segments  1-4;  segment  5  reticulate-punctate;  legs  red- 
dish, coxse  green,  tarsi  whitish,  wings  slightly  dusky,  hairs  on  wings 
all  dark. 

Male. — ^Length  about  2.25  mm.  Green  with  some  brassy  tints; 
head  and  thorax  reticulate-pimctate,  the  scutellum  reticulate;  anten- 
nse  more  elongate  than  in  the  female;  scape  testaceous,  pedicel  brown 
with  a  small  green  spot  above;  rest  of  antennse  dark  brown;  wings 
not  as  dusky  as  in  female  nor  as  distinctly  hairy,  but  all  hairs  dark 
colored;  abdomen  finely  reticulated;  cox»  green,  front  and  middle 
femora  seneous  with  greenish  reflections  posteriorly;  hind  femora 
green;  tibise  brown,  with  lighter  colored  bases  and  apices;  tarsi 
whitish. 

Habitat. — Koulikoro,  Haut  Senegal-Niger. 

Described  from  four  females  and  two  males  reared  from  Bruchus 
quadnmacvlatiLS  by  Mr.  J.  Vuillet,  after  whom  the  species  is  named, 
and  transmitted  by  Mr.  A.  Vuillet. 

Type.— Ceit.  No.  15300,  U.S.N31. 

>  Mem.  Camegfe  Mus.,  vol.  1, 1904,  p.  287  d  M9. 
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BRUCHOCIDA  ORIBIITALIS,  new  tpeclM. 

Female. — ^Length  about  4  mm. ;  sheaths  of  ovipositor  exposed  1  mm. 
Bronzy,  with  tints  of  green,  the  scape  of  antenn®  reddish,  pedicel  green, 
rest  of  antenose  dark  brown;  first  joint  of  funide  about  one  and  one- 
half  times  as  long  aa  the  pedicel,  the  following  joints  successively 
decreasmg  in  length,  the  last  somewhat  longer  than  broad;  very 
similar  in  sculpture  to  B.  vuiUeti;  wings  with  white  hair  as  for  out 
as  the  apex  of  submarginal  vein,  beyond  this  the  hairs  dark,  longer 
and  more  numerous  than  in  vuiUeti  and  the  wings  somewhat  infus- 
cated;  front  and  hind  cox»  bronzy;  front  and  middle  legs  and  mid- 
dle cox»  reddish;  hind  legs  darker  with  bronzy  tints;  tarsi  white. 

Three  females  Bangalore,  India,  reared  from  Bruchus  chineneis. 
(L.  C.  Coleman,  collector.) 

Type.— CB,t.  No.  15301,  U.S.NJ4. 

Easily  separated  from  B.  vuiUeti  by  the  color  and  the  white  hau« 
on  the  base  of  the  wmgs. 

TANAOSnOMODBS  PGRTORICBirSIS,  ntw  tpeciM. 

Female. — ^Length  about  1.8  mm.  Deep  brown  or  blackish-brown; 
face  with  large  punctures  separated  from  each  other  by  somewhat 
less  than  the  width  of  a  pimctiu^;  scape  yellowish,  pedicel  light 
brown,  rest  of  antennse  dark  brown;  first  joint  of  funicle  longer  than 
the  pedicel ;  extreme  lateral  edges  of  mesoscutum  and  prepectus  some- 
what lighter  than  rest  of  mesoscutiun;  parapsidal  fiurows  indistinct 
except  from  point  of  juncture  to  apex  of  scutum;  anterior  of  the 
furrows  the  surface  very  finely  almost  transversely  rugulose;  back 
of  them  the  rugulsB  irregular  appearing  almost  as  very  fine  crowded 
punctmree  or  thimble-like  pimctures;  axillse  with  sculpture  similar  to 
that  on  rear  of  scutum  but  punctures  in  the  outer  portion  much  finer; 
base  of  scutellum  with  similar  sculpture,  rest  with  somewhat  finer 
and  longitudinally  elongate  sculptiure  making  them  appear  as  if  in 
rows  and  the  surface  therefore  somewhat  longitudinally  rugulose, 
especially  medially;  femora,  except  apices,  brown;  rest  of  legs  yel- 
lowish; wings  hyaline,  veins  brown,  the  postmarginal  and  stigmal 
subequal  in  length  and  shorter  than  the  marginal. 

Male. — ^Length  about  1.6  nun.  Similar  to  the  female  but  the  face 
below  the  antennse  medially  about  the  color  of  the  prepectus;  joints 
of  funicle  (1-6)  produced  on  one  side,  the  first  the  most  and  the  rest 
successively  less  so  that  the  fifth  and  sixth  are  very  slightly  so; 
joints  of  funicle  clothed  with  long  whitish  hairs;  veins  of  wings 
yellowish. 

Habitat. — ^Mayaguez,  Porto  Rico. 

Type.— Cat.  No.  16315,  U.S.N.M. 

Three  females  and  one  male  with  the  additional  data  I.  27,  1910, 
and  the  number  H  1623.    (C.  W.  Hooker,  collector.) 
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This  species  is  the  color  of  T.  tychii  Ashmead,  but  that  species  has 
no  large  punctures  on  the  face;  T.  mayri  Ashmead  from  Grenada 
described  from  the  male  apparently  differs  in  having  the  face  and 
pleurse  largely  brownish-yellow  and  no  mention  is  made  of  the  excis- 
ion of  the  sixth  joint  of  the  funicle  and  the  funide  is  said  to  have 
dark  hairs. 

COCCIDOXENUS,  new  genus. 

Mandibles  with  a  sharp  tooth  and  a  broad  one  at  apex;  the  genua 
runs  to  couplet  10  in  Ashmead's  Classification  of  the  chalcid  flies  in 
the  tribe  Ectromini;  head  thin,  the  eyes  touching  the  posterior 
margin;  eyes  large,  prominent,  converging  above,  the  lateral  ocelli 
touching  eye  margins  and  separated  from  each  other  by  about  the 
diameter  of  one  ocellus;  front  ocellus  about  five  or  six  times  its  own 
diameter  anterior  of  the  others  and  not  its  own  diameter  from  the 
eye  margin  on  either  side  of  it;  antenme  in  the  female  inserted  a  little 
above  the  mouth  parts,  but  still  below  the  level  of  the  eyes,  in  the 

male  inserted  slightly  above  the  level 
of  the  eyes;  in  the  female  the  funicle 
6-jointed,  one  ring  joint,  club  3- 
jointed,  the  component  parts  of  the 
club  distinct  (see  fig.  1);  in  the  male 
the  funicle  6-jointed,  the  joints  of 
the  funicle  elongate  and  with  a  whorl 
Fia.  L— cocoDoxENTTB  po«To«icEH8i8.    of  hairs  ncsT  base   and   one    near 

OUTUKX  or  ANTENNA  OF  FEMiXE.  _.  •         .  >ii  . 

apex;  vertex  carmate;  axillsa  not 
quite  meeting  medially;  hind  tibisd  with  two  apical  spurs;  marginal 
vein  almost  punctiform,  the  postmarginal  longer,  the  stigmal  longer 
than  the  postmarginal. 

This  genus  differs  from  Anagyrua  by  the  scape  not  being  swollen, 
the  front  narrow  with  the  lateral  oceUi  touching  eye  margins,  etc.; 
from  Taftia  by  the  narrow  front  with  the  lateral  oceUi  touching  eye 
margins,  the  antennal  fossa  not  carinate  above,  the  shorter  non- 
curved  stigmal  vein,  etc. ;  from  Anusia  by  the  scape  not  swollen,  the 
funicle  not  compressed,  the  axiQ»  not  meeting  medially,  etc. 

Type  of  the  germs — Coccidoxenus  portoricensis  Crawford. 

COCCmOXBNUS  PORTORICKlf  SIS,  ii«w  ipaeiet. 

Female. — ^Length  about  2  nam.  Head  greenish,  with  some  purple 
reflections,  mesoscutum  piuplish,  scutellum  and  axilla  aeneous, 
abdomen  basally  bluish,  rest  of  abdomen  aeneous  with  greenish  tints; 
face  closely  and  minutely  punctured,  under  a  low  magnification 
appearing  as  finely  reticulately  lineolate;  face  along  inner  orbits  with 
a  single  row  of  punctures;  antemisB  reddish-testaceous,  with  con- 
spicuous black  hairs,  the  dub  black;  mesoscutum  finely  transversely 
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Uneolate;  scutellum  finely  reticulatelylmeolate;  both  with  setigerous 
punctures  bearing  long  black  hairs;  l^s  yellowish;  middle  and  hind 
coxaB  brown;  wings  hyaline;  sheaths  of  ovipositor  extending  slightly 
beyond  tip  of  abdomen. 

Male, — Length  about  1.15  mm.  Similar  to  the  female,  but  mostly 
aeneous,  the  head  greenish-blue,  the  pleurad  and  the  base  of  the 
abdomen  with  some  greenish  reflections;  scape  testaceous,  rest  of 
antennsB  light  brown. 

Habitat — San  Juan,  Porto  Rico. 

Many  specimens  reared  from  "the  wax  scale"  by  W.  V.  Tower. 

Type.— Chi.  No.  15093,  U.S.N.M. 

ANASTATUS  rORMOSAlfUS,  iww  ipeciei. 

Female. — Length  about  2.75  mm.  Head  and  thorax  varying  tints 
of  blue  and  green,  with  the  portions  of  the  mesoscutum  with  thimble- 
Hke  punctures  bronzy;  face  roughened,  around  ocellar  triangle  finely 
reticulately  lineolate;  oceUi  in  an  equilateral  triangle,  the  lateral 
ocelli  about  half  the  diameter  of  an  ocellus  from  the  eye  margin;  scape 
reddish,  pedicel  green,  rest  of  antenn®  dark  brown;  first  joint  of 
funicle  longer  than  the  pedicel;  scutellum,  axillae,  and  anterior  ele- 
vated median  portion  of  mesoscutum  with  thimble-like  punctiu*es, 
rest  of  mesoscutum  finely  lineolate,  the  lines  becoming  obsolete  toward 
rear;  median  portion  with  thimble-like  punctures  fully  three  times 
as  long  as  from  apex  of  this  area  to  the  tip  of  the  mesoscutum;  wings 
dusky  with  a  light  stripe  near  base  and  one  about  the  middle  of  the 
marginal  vein;  maiginal  vein  about  twice  as  long  as  the  postmarginal 
vein,  this  about  twice  as  long  as  the  stigmal;  legs  brown,  with  metallic 
tints  and  the  coxse  green  or  bluish,  the  middle  tibise  whitish;  abdomen 
finely  reticulated,  with  a  whitish  band  near  base. 

Male. — ^Length  about  2  mm.  Green,  the  scape  and  pedicel  testa- 
ceous, rest  of  antennae  brown;  pedicel  not  longer  than  broad;  head 
and  mesoscutum  reticulately  lineolate,  the  latter  without  thimble- 
Hke  punctures;  wings  hyaline,  marginal  vein  only  slightly  longer  than 
the  postmarginal;  stigmal  about  half  as  long  as  the  postmaiginal; 
femora  and  hind  tibiae  brown  with  green  tints,  front  and  middle  tibiae 
and  all  tarsi  whitish;  abdomen  aeneous. 

Habitat. — ^Taihoku,  Formosa. 

Bred  from  the  eggs  of  Biprondus  Mbax  June,  1911,  by  T.  Shiraki 
and  sent  by  him  under  his  No.  106  (female)  and  108  (male). 

Type.— C&t.  No.  15103,  U.S.N.M. 

This  species  somewhat  resembles  A.  japordcus  Ashmead,  but  that 
species  has,  in  the  female,  the  portion  of  the  mesoscutum  with 
thimble-Uke  punctures  only  about  twice  as  long  as  the  portion  to  the 
rear  of  it  and  the  abdomen  without  the  transverse  band;  in  the  male 
the  scape  is  metallic  and  the  middle  tibiae  are  dark. 
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Fanuly  PTEROMALIDiE. 

BRUCHOBroS  LATICXPS  i 


Female. — ^Type,  length  about  2.5  mm.  Green,  with  brassy  tinges; 
head  wider  than  thorax,  head  and  thorax,  including  pleurae  and 
propodeum,  with  coarse  thimble-like  punctures,  those  on  the  mesono- 
tum  so  coarse  as  to  somewhat  resemble  irregular  reticulations; 
antenn©  13-jointed,  honey  color,  with  three  ring  joints,  the  third 
subquadrate;  first  joint  of  funicle  almost  twice  as  long  as  pedicel,  the 
following  joints  almost  subequal  in  length,  the  second  joint  of  funicle 
about  two-thirds  as  long  as  first;  pronotum  sharply  truncate  ante- 
riorly; propodeum  completely  covered  with  thimble-like  punctures, 
with  lateral  folds,  the  spiracles  lai^e,  elongate-ovate,  situated  basad; 
marginal  vein  short,  about  one-third  as  long  as  submai^inal;  post- 
marginal  slightly  longer  than  marginal;  sti^ooLal  and  marginal  sub- 
equal  in  length;  femora  and  bases  of  tibisB  reddish-honey  color;  rest 
of  tibiad  and  tarsi  whitish;  abdomen  about  as  long  as  head  and  thorax 
combined. 

Male. — ^Length  about  1.75  nmi.  Similar  to  the  female;  antenn© 
with  two  ring  joints,  the  third  being  elongated  into  a  joint  of  the 
funicle,  being  as  long  as  the  pedicel,  but  not  as  long  as  the  following 
joint  of  the  funicle;  abdomen  with  a  large  basal  white  spot. 

The  type  material  consists  of  four  females  and  four  males  and  is 
labeled  "Wadungton,  D.  C,  Nov.  12,  1896;"  bred  from  Bruchns 
quadnrruiculatus.     (F.  C.  Pratt,  collector.) 

There  are  other  specimens  with  the  same  record  which  were  not 
included  in  the  type  material,  and  one  of  these  on  dissection  shows 
the  right  mandible  to  be  4-toothed  and  the  left  3-toothed. 

BRUCHOBIU8  CGLBMANI*  new  tpectei. 

Female. — ^Length  about  2.5  mm.  Similar  in  color  and  sculpture 
to  B.  laticeps  Ai^unead,  but  the  third  ring  joint  transverse;  marginal 
vein  over  half  as  long  as  the  submarginal;  postmarginal  shorter  than 
the  marginal  (about  as  12:17);  stigmal  shorter  tian  postmarginal 
(about  as  8:12);  stigmal  knob  enlarged;  femora  dark,  the  hind 
femora  mostly  greenish  anteriorly. 

Male. — ^Length  about  2  mm.  Similar  to  the  female,  the  antennse 
with  two  ring  joints,  the  scape  and  pedicel  reddish-honey  color, 
funicle  somewhat  lighter,  club  darker;  first  joint  of  funicle  as  long 
as  the  second;  legs  reddish-honey  color;  hind  femora  somewhat 
darkened  and  with  a  small  spot  with  metallic  reflections;  abdomen 
no  longer  than  propodeum. 

HaMtat. — ^Bangalore,  Mysore,  India. 

Type.— Chi.  No.  15302,  U.S.N.M. 

Described  from  six  females  and  four  males  from  a  series  from 
Brudms  chinensis.     (L.  C.  Coleman,  collector.) 

In  this  species  also  the  right  mandible  is  4-toothed  and  the  left 
3-toothed. 
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ZACALOCHLORAy  new  genus. 

Belongs  to  tlie  tribe  Rhaphitelini  as  defined  by  Ashmead;  right 
mandible  4-toothed,  left  mandible  3-tootlied,  antennse  inserted  above 
the  level  of  the  lower  eye  margins^  13  jointed,  with  three  ring  joints, 
the  third  subquadrate,  the  last  three  joiQts  forming  a  club  which  is 
slightly  enlarged;  pronotum  sharply  angulated  anteriorly;  scuteUum 
without  a  transverse  Kne;  propodeum  with  a  median  carina  and  a 
very  short  neck;  lateral  folds  and  spiracular  sulci  present;  spiracles 
oval;  marginal  and  postmarginal  veins  subequal  in  length,  stigmal 
shorter. 

Type  of  the  genus, — Zacdlochlora  miUeri  Crawford. 

In  Doctor  Ashmead's  tables  this  genus  runs  to  MorrrumieUaj  which 
has  two  ring  joints,  the  mandibles  4  and  3  toothed,  and  belongs  to 
the  Eutelini,  where  it  occurs  under  the  name  Ndsonia, 

ZACALOCBLOBA  MILLBRI»  new  tpeeles. 

Female. — ^Length  about  3  mm.  Coppery  green,  head  and  thorax, 
including  mesopleursB  and  propodeum  between  lateral  folds,  with 
thimble-like  punctures;  pedicel  longer  than  first  joint  of  funicle; 
metapleurse  smooth;  propodeum  with  a  basal  row  of  pits  and  a  row 
separating  the  neck  from  the  rest  of  the  propodeum;  propodeum 
laterad  of  the  lateral  folds  smooth;  wings  hyaline;  legs  reddish-honey 
color;  abdomen  longer  than  the  head  and  thorax  combined. 

Male. — ^Unknown.- 

Type4ocaMty. — Yreka,  California. 

Type.—C&t.  No.  15316,  U.S.N.M. 

Eight  specimens  received  from  the  Bureau  of  Entomology,  United 
States  Department  of  Agriculture,  with  the  record  "Hopkins,  U.  S., 
No.  11413c,  J.  M.  Miller,  collector."  This  species  is  named  after  the 
collector. 

TRICHOMALOPSIS,  new  genus. 

Belongs  to  the  tribe  Rhaphitelini  as  defined  by  Ashmead;  right 
mandible  4-toothed,  left  mandible  3-toothed,  all  teeth  acute  at  apex; 
occipital  foramina!  depression  margined;  antennse  13-jointed,  with 
two  ring  joints,  very  similar  in  the  two  sexes,  pedicel  longer  than  first 
joint  of  funicle;  parapsidal  furrows  incomplete;  scutellum  near  apex 
with  an  indistinct  transverse  line  due  to  the  difference  in  punctures; 
propodeum  with  a  distinct  neck,  lateral  folds  indistinct,  due  to  the 
sculpture;  a  median  carina  present  in  some  specimens;  propodeal 
spiracles  small,  elongate,  situated  basad;  margiaal  and  postmarginal 
veins  subequal  in  length,  the  stigmal  shorter;  hind  tibisa  with  one 
apical  spur;  abdomen  subsessile,  the  petiole  not  extending  beyond  the 
neck  of  propodeum. 

Type  qf^  germs. — Trichomaiopsis  sMrakii,  Crawford. 


Digitized  by  VjOOQIC 


252  PR0CEEDIN08  OF  THE  NATIONAL  MUSEUM,  tol.45. 

TRICH02CALOP8IS  8HIRAKII,  iww  tpeciM. 

Female, — ^Length  about  2.25  mm.  Green,  head  and  thorax  including 
propodeum,  mesopleurs  and  metapleursBi  with  thimble-like  pimc- 
tures;  face  below  insertion  of  antenn»with  stii»  converging  toward 
mouth  parts;  scape  and  pedicel  testaceous,  rest  of  antenn»  light 
brown;  pimctures  entirely  covering  propodeum,  and  obscuring  the 
lateral  folds;  wings  hyaline,  veins  whitish;  legs,  except  the  green 
coxae,  testaceous,  the  tibi»  and  tarsi  more  whitish;  abdomen  smooth, 
polished. 

Male. — ^Length  about  2  mm.  Similar  to  the  female  except  in 
secondary  sexual  characters. 

HdbUat. — ^Taihoku,  Formosa. 

Specimens  bred  f|;om  the  pupae  of  Lemajlavipes  May,  1911,  by  T. 
Shiraki  and  sent  under  his  No.  19. 

Type,— Csit.  No.  16111,  U.S.N.M. 

The  type  female  is  without  the  median  carina  on  the  propodemn; 
the  allotype  male  has  traces  of  it;  numerous  paratype  females  have 
the  carina  distinct. 

APLASTOMORPHA,  new  genus. 

Belongs  to  the  tribe  PteromaUni  as  defined  by  Ashmead;  mandibles 
each  4-toothed;  antennae  13-jointed,  with  three  ring  joints  in  the 
female  and  two  in  the  male,  the  ring  joints  all  transverse;  in  the 
female  first  joint  of  funicle  slightly  longer  than  the  pedicel,  the  fol- 
lowing joints  successively  slightly  decreasing  in  length,  the  last 
subquadrate,  the  three  joints  of  the  club  slightly  enlarged;  head  not 
thin  at  vertex;  propodeum  without  a  neck,  with  a  median  carina, 
lateral  folds  not  very  distinct,  represented  basad  by  foveae;  spiracles 
small,  oval;  postmarginal  vein  as  long  as  the  marginal,  the  stigmal 
shorter;  abdomen  short,  subappressed. 

Type, — Aplastonwrpha  pratti  Crawford. 

This  genus  runs  to  Neocatolaccas  in  Ashmead's  table,  but  that 
genus  has  appressed  pubescence  on  the  head  and  thorax,  the  head 
thin  at  vertex,  the  marginal  vein  much  longer  than  the  postmarginal, 
and  the  abdomen  elongate. 

APLASTOMORPHA  PRATTI,  iww  ipaeiet. 

Female. — ^Length  about  2.25  mm.  Green,  head  and  thorax  with 
fine,  shallow,  thimble-like  pimctiu-es,  and  with  sparse  gUttering  white 
hairs;  head  slightly  wider  than  thorax;  face  below  antennae  with 
striae  converging  toward  mouth;  scape  and  pedicel  testaceous,  rest 
of  antennae  light  brown;  propodeum  finely  reticulated;  mesopleurae 
and  metapleurae,  except  edges,  with  sculpture  similar  to  dorsum  but 
coarser;  wings  hyaline,  veins  yellowish;  coxae  green,  femora,  except 
apices,  brown;  rest  of  legs  yellowish,  the  tibiae  with  a  slight  reddish 

ige. 
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Male. — ^Length  about  1.75  mm.  Similar  to  the  female;  abdomen 
brown  with  a  green  tmge  and  with  a  large  basal  yellowish-white  spot. 

Ha&tto^.— Dallas,  Texas. 

Type.— Cat.  No.  15314,  U.S.N.M. 

Specimens  taken  November,  1906,  and  with  the  additional  data 
*'U.  S.  D.  A.  No.  6076,  bred  from  No.  3715,  W.  D.  Hunter,  collector." 

The  manuscript  name  given  by  Doctor  Ashmead  is  adopted,  but 
other  material  has  been  used  as  the  type  material;  that  in  the  hands 
of  Doctor  Ashmead  was  from  Bruchus  quadrinuiculatvs  and  collected 
at  Washington,  District  of  Columbia. 

FAMILY  EULOPHIDiE. 
CASSIDOCIDA,  ne^w  genus. 

Belongs  to  the  tribe  Tetracampini;  funicle  6-jointed,  no  apparent 
ring  joint,  joints  of  club  soUdly  fused;  antennse  very  similar  in  the 
two  sexes,  the  scape  in  the  male  not  swollen;  eyes  distinctly  hairy; 
hind  tibise  with  two  apical  spins;  marginal  vein  slender,  about  four 
times  as  long  as  the  postmarginal;  stigmal  knob  subsessile;  parapsidal 
furrows  distinct;  median  lobe  of  mesoscutum  somewhat  broader 
along  anterior  margin  than  long;  metanotum  visible,  narrow;  prepo- 
deum  without  carinae,  spiracles  round;  sheaths  of  ovipositor  exserted, 
about  as  long  as  the  abdomen. 

The  American  Entomological  Society  possesses  a  specimen  of  the 
genus  Tetrdca/mpe  named  by  Doctor  Foerster,  and  this  differs  in  hav- 
ing the  ovipositor  concealed  and  the  marginal  vein  only  about  twice 
as  long  as  the  postmarginal.  The  genus  FoerstereHa  has  venation 
as  in  Tetracampe  and  the  ovipositor  concealed  and  in  addition  the 
scape  of  the  male  is  greatly  swollen. 

The  generic  name  is  based  on  the  name  of  the  family  to  which  the 
host  belongs. 

Type  of  the  genus — Cassidocida  aspidomorpJise,  Crawford. 

CASSmOCmA  ASPmOMORPHA,  new  tpeciei. 

Female. — ^Length  (excluding  the  exposed  sheaths  of  ovipositor) 
about  1.75  mm.;  sheaths  of  ovipositor  about  0.75  nun.  Blue-green, 
with  purple  reflections  in  certain  lights;  head  and  thorax  finely 
lineolate  and  with  setigerous  punctures  each  with  a  fine,  long,  white 
hair;  scape  and  pedicel  yellowish,  rest  of  antenna  light  brown;  first 
joint  of  funicle  about  as  long  as  the  pedicel;  following  joints  some- 
what shorter,  almost  subequal  in  length  and  slightly  longer  than 
broad;  scutellum  at  apex,  metanotum,  and  propodeum  smooth;  pre- 
pectus  laige,  smooth;  pleur»  smooth;  wii^  hyaline;  legs,  includmg 
C0X8B,  translucent  yellowish;  abdomen  smooth,  shiny. 

Mdle. — ^Length  about  1.5  mm.  Similar  to  the  female,  the  antennae 
l^ter  in  color,  somewhat  shorter  but  very  similar;  sculpture  of 
head  and  thorax  more  apparent  than  m  female. 
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Habitat. — ^Bangalore,  Mysore,  India. 

2Vp«.— <^at.  No.  15077,  U.S.N.M. 

Specimens  received  from  Mr.  L.  C.  Coleman,  mider  his  No.  181, 
with  the  record,  reared  from  the  lary»  of  Asfid^imorpha  miliaria. 

This  is  the  species  referred  to  by  me  in  a  previous  paper  ^  as  a 
species  of  Tetra^xmi'pet . 

FOBRSTSRELLA  ILAVIPBS  iMntar. 

There  is  in  the  collection  of  the  United  States  National  Museum  an 
excellent  series  reared  from  the  eggs  of  a  species  of  the  genus  Cassida 
found  on  Carduua  arvenaia  at  Grib  Skov,  Sealand,  Denmark,  by 
Prof.  J.  P.  Kryger. 

PLBUROTKOPIS  IRATBRITUS  Mfltechaliky. 
EuXophut  fraUrnuB  Motschuuskt. 

I  have  examined  the  types  of  this,  consisting  of  about  20  specimens 
on  a  card,mnd  made  the  following  not^  on  them:  Face  above  and 
below  V-shaped  furrow  with  thimble-like  punctures;  pedicel  longer 
than  joint  1  of  funicle  which  is  subquadrate;  joints  2  and  3  of  fimicle 
slightly  broader  than  long,  third  appearing  imless  seen  at  exact 
angle  as  part  of  dub;  mesoscutum  with  similar  sculpture;  scutellum 
longitudinally  rugulose;  legs  dark;  tarsi  white;  mesoscutum  at  apex 
with  two  depressed  somewhat  f ovea-like  spots  but  these  so  sculptured 
like  the  rest  of  the  scutum. 

The  United  States  National  Museum  possesses  a  series  received 
from  Mr.  T.  Shiraki  with  the  data  Taihoku,  Formosa,  from  e^  mass 
of  Paralenodera  aridifolia. 

PLBUROTROPIS  AN A8TATI,  IMW  tpeciet. 

Female. — ^Length  about  1.3  mm.  Dark  olive  green,  face  above  and 
below  V-shaped  furrow  down  to  level  of  insertion  of  antemuB  and 
mesoscutum,  with  thimblelike  punctures;  antenns  green;  scutellum 
with  sculpture  somewhat  similar  to  that  on  mesoscutum  but  coarser 
and  the  reticulations  elongate,  making  the  sides  of  the  scutellum 
appear  indistinctly  longitudinally  striate;  medially  on  scutellum  the 
reticulations  subquadrate  and  more  indistinct  than  on  sides;  propo- 
deum  with  two  medial  carinse  which  diverge  posteriorly  and  between 
them  a  single  carina  making  the  middle  of  the  propodeum  tricarinate; 
femora  green,  tibi®  brown  with  some  green  tinges,  tarsi,  except  apices, 
white. 

Male. — ^Length  about  1.25  mm.  Similar  to  the  female  except  in 
secondary  sexual  characters  and  somewhat  brassy  in  color. 

HabUai. — Koulikoro,  Haut  Sen^al-Niger. 

1  Proc  U.  8.  Nat.  Mas.,  vol.  42,  No.  1880, 1912,  p.  8. 


Digitized  by  VjOOQIC 


KO.  1979.  DE8GB1PTJ0N8  OF  NEW  HYMENOPTERA,  6— CRAWFORD.    255 

Type.— C&t.  No.  15303,  U.S.N,M. 

Described  from  three  females  and  one  male  reared  from  Cerina 
hUyrospermi  by  Mr.  J.  VuiUet,  together  with  Ana8ta4ni8  vuiUeti  Craw- 
ford on  which  it  is  probably  a  secondary  parasite.  The  material 
was  received  from  Mr.  A.  Vufllet  of  the  Station  Entomologique  de 
Paris. 

THRIPOSOMA,  new  genus. 

Belongs  to  the  Tetrastichini;  form  greatly  flattened  and  Thrips- 
like,  whence  the  name;  antennse  with  one  minute  ring  joint;  funicle 
three-jointed,  the  first  joint  subquadrate,  the  second  and  third  trans- 
verse, the  first  shorter  than  the  pedicel;  anteimsB  subclavate,  gradu- 
ally enlarged  from  base  of  funicle  to  middle  of  club;  mesoscutum 
without  a  median  groove;  scutellum  with  two  deUcate  parallel  fur- 
rows; propodeum  with  a  median  carina  which  is  not  very  distinct; 
propodeal  spiracles  smaU,  round,  situated  basad;  mai^inal  vein 
slightly  thickened  throughout  its  whole  length;  sheaths  of  ovipositor 
exposed  for  about  one-third  the  length  of  the  abdomen. 

The  flattened  form  readily  distinguishes  tins  genus  from  any  other 
in  the  tribe. 

Type  of  the  genus. — Thriposoma  grafi  Crawford. 

THXUPOSOMA  ORAFI,  new  speciet. 

FemdU. — ^Length  about  1.50  mm.  (to  tip  of  abdomen);  sheaths  of 
ovipositor  exposed  0.25  mm.  Entirely  very  dark  green,  the  legs 
brown  with  greenish  reflections  on  femora  and  tibiae;  scape  greenish, 
rest  of  antennae  brown;  head  finely  reticulated,  the  face  with  scattered 
large  punctures;  mesoscutum  and  scutellum  with  reticulate  lineola- 
tions,  those  on  the  scutellum  appearing  longitudinal;  sculpture  on 
propodeum  resembling  very  shallow  and  indistinct  thimble-like 
pimctures,  so  shallow  as  to  be  distinct  only  in  certain  lights;  wings 
hyaline,  veins  brown;  abdomen  finely  reticulated. 

Male. — ^Unknown. 

Habitat. — ^Hollywood,  California. 

Three  specimens  with  the  following  additional  data:  ''In  simflower 
with  aphids  and  thrips,  22.11.  12,  Graf,  collector,  Chittenden  (Bureau 
of  Entomology,  U.  S.  Dept.  Agric.)  No.  2177." 

Type.— C^i.  No.  15416,  U.S.N.M. 

The  species  is  named  after  the  collector. 

ZAORAMMOSOMA  FLAVOUNEATA,  new  specte. 

Female. — ^Length  about  2  mm.  Head  yellow,  face  with  a  narrow 
median  black  stripe,  ocellar  area  black,  rear  of  head  with  two  vertical 
black  lineS;  on  lower  posterior  orbits  a  black  mark  roughly  shaped 


Digitized  by  VjOOQIC 


256 


PROCEEDINGS  OP  THE  NATIONAL  MUSEUM. 


TOL.  45. 


Fio.  2.—ZAaEAjcM06oiu.  rLAyoLnaLLTA.  Fobs 

WnfO  or  FBMALS  WITH  SnPTLB  TO  SHOW  IN- 
ruaCATBD  ABBA8. 


like  a  Y  with  the  two  upper  points  touching  the  eye  margin;  antenns 
brown,  the  fibrst  joint  of  the  funicle  distinctly  longer  than  the  pedicel; 
dorsum  of  thorax  and  abdomen  black;  pronotum  with  two  broad 
yeUow  stripes  on  disk  and  on  each  extreme  side,  so  that  they  are 

not  visible  from  above,  a  narrow 
yellow  stripe;  mesoscutum  and 
scutellum,    except    broad    lateral 
margins,  yellow;   parapsidal  areas 
inwardly  and  axill»  each  with  a 
small  yellow  spot;  outer  margin  of 
parapsidal  areas  yellow;  two  small 
spots  on  basal  segment  of  abdo- 
men and  one  on  each  lateral  mar- 
gin and  venter  of  thorax,  yellow; 
legs  yellow,  hind  femora  with  a  dusky  band  near  apex;  fore  wings 
maculate  (see  fig.  2);  thoracic  notum  finely  reticulate. 
One  specimen  labeled  "Colo.,  1589." 
Type.— Cat.  No.  15390,  U.S.N.M. 

The  face  of  the  specimen  is  collapsed  and  simken  in,  and  face 
markings  other  than  those  described  above,  if  any,  can  not  be  seen. 

ZAORAMMOSOBCA  CBlfTROUNBATA,  new  ■pedM. 

Female. — ^Length  about  2  mm.  Pale  yellow,  pedicel  with  a  dark 
brown  spot  above,  distinctly  shorter  than  the  first  joint  of  the  funicle, 
second  joint  of  funicle  shorter  than  first;  a  spot  at  top  of  eyes,  one 
at  base  of  eyes  continued  on  rear  of  head,  two  vertical  lines  extending 
from  lateral  ocelli  down  rear  of  head,  a  broad  median  line  from  front 
of  pronotum  to  tip  of  abdomen,  two  narrow  lines  on  each  side  of 
pronotum,  one  continued  on  mesopleurae,  the  other  continued  on  the 
disk  of  the  parapsidal  areas;  disk  of  forewings  each  with  a  broad 
longitudinal  brown  stripe  starting  on  the  posterior  margin  near  base 
and  ending  at  the  tip  of  the  stigmal  vein;  apicad  of  this  a  narrow 
transverse  stripe  extending  across  wing;  entire  dorsum  of  thorax  with 
minute  thimble-like  punctures;  marginal  vein  almost  colorless, stigmal 
vein  brown. 

Type4ocdl'Uy. — ^Los  Angeles  County,  California. 

Type.— Ca^t.  No.  15391,  U.S.N.M. 

Two  specimens  from  the  type-locality  with  the  additional  data 
"Aug.,  (No.)  108*^";  the  note  gives  the  host  as  Oracilaria  dongata 
linnsBUs;  also  one  paratype  labeled  "Sonoma  Co.,  Calif.  (No.)  576"; 
the  note  gives  the  host  as  LUhocoUetea  mediodorseUa  Braun;  all  col- 
lected by  Mr.  Koebele. 

In  all  the  specimens  the  head  is  collapsed  and  the  face  sunken  in, 
and  the  face  markings,  if  any,  can  not  be  made  out. 
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ZAORAMliOfiOBCA  1I10R(»J1IBATA,  MfW  ■peckt. 

Female. — ^Length  about  1.25  mm.  Lemon  yellow;  tip  of  scape 
and  base  of  pedicel  brownish;  pedicel  distinctly  longer  tJum  first 
joint  of  funicle;  second  joint  of  funicle  about  as  long  as  Gist;  club 
distinctly  longer  than  the  two  joints  of  the  funicle  combined;  rear 
of  head  with  a  narrow  dusky  transverse  line  above  level  of  lower  eye 
margins,  this  line  widened  at  eye  margins;  thoracic  notum  with  a 
median  dark  line  extending  backwards  to  propodeum;  a  spot  on 
each  side  on  anterior  margin  of  pronotum  and  one  on  posterior  lateral 
angles,  anterior  margin  of  mesoscutum,  inner  edge  of  parapsidal 
areas,  a  spot  on  axill»,  lateral  margins  of  scutellum,  a  spot  just  back 
and  centrad  of  anterior  wings,  propodeum  except  extreme  sides,  spot 
at  base  of  abdomen,  and  some  suffusion  on  disk  of  abdomen,  all  brown; 
wings  hyaline. 

Type-locality. — Compton,  California. 

Two  specimens  mounted  in  balsam  on  separate  slides  and  with  the 
additional  data  "Chittenden  (U.  S.  Dept.  Agric.  Bur.  Entom.)  num- 
ber 2180,  bred  from  material  Aleyrodes  sp.,  etc.,  Graf,  collector." 

Type.— Cat.  No.  15362,  U.S.N.M. 

It  is  very  probable  that  this  species  came  from  some  lepidopterus 
leaf  minor  in  the  material  in  which  the  Aleyrodes  were  foimd. 

This  species  differs  from  the  others  in  the  genus,  in  addition  to  the 
different  pattern  of  markings,  in  having  the  pedicel  longer  than  the 
first  joint  of  the  funicle. 

STMFIBSI8  MBTACOMST,  nam  fpedts. 

Female. — Length  about  2.5  mm.  Green;  face  almost  smooth; 
pedicel  subquadrate;  joint  one  of  funicle  distinctly  longer  than  two, 
the  following  joints  successively  shorter,  the  last  hardly  longer  than 
broad;  pro-,  meso-,  and  metanotum  strongly,  coarsely,  reticulately 
rugose,  the  rugSB  on  the  scutellum  somewhat  finer,  those  on  the 
axilke  much  finer;  propodeum  with  a  strong  median  longitudinal 
carina,  with  weak  lateral  carin®  and  a  transverse  carina,  this  last 
doubled  for  most  of  its  length;  basal  pair  of  areolas  rugulose;  pre- 
pectus  reticulately  rugose;  wings  hyaline;  legs  testaceous,  the  hind 
€0X88  with  a  large  green  spot;  abdomen  about  as  long  as  head  and 
thorax  together. 

Male. — ^Unknown. 

Habitat. — ^Aubumdale,  Massachusetts. 

Two  specimens  from  swamp  white  oak  leaves  infested  with  lAtho- 
edUetes  hamadryeUa. 

Type.—Ce^t.  No.  16097,  U.S.N.M. 
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STMPIBSIS  MASSASSOrr,  I19W  spedM. 

Fenude. — ^Length  about  3  mm.  Dark  blue,  with  some  greenish 
reflections;  antennae  dark  brown,  the  pedicel  very  short;  first  joint 
of  funicle  hardly  longer  than  second;  the  third  and  fourth,  succes- 
sively slightly  shorter,  the  fourth  distinctly  longer  than  broad; 
mesonotum,  including  axillse,  reticulately  rugose,  in  part  so  fine  as  to 
almost  resemble  thimblelike  punctures;  metanotum  medially  punc- 
tured; propodeum  with  a  median  longitudinal  carina;  lateral  carince 
indicated  at  rear;  spiracles  small;  prepectus  and  anterior  half  of 
mesopleur88  with  thimblelike  punctures;  wings  hyaline;  coxae  and 
femora  aeneous,  with  bluish  tinges;  knees,  tibiae  at  bases  and  apices, 
and  tarsi,  testaceous;  tibiae  medially  brown;  abdomen  distinctly  longer 
than  the  head  and  thorax  together. 

Male. — ^Length  about  1.5  mm.  Similar  in  sculpture  to  the  female; 
the  funicle  of  the  antennae  four  jointed,  simple,  the  joints  almost  sub- 
equal  in  length. 

Hdbitai. — ^Aubumdale,  Massachusetts. 

Specimens  with  the  record  from  mines  of  LUhocoUetes  hamadryeUa 
Clemens  in  swamp  white  oak  leaves. 

This  species  resembles  S.  nigrifemora  Ashmead,  but  in  that  species 
the  tibiae  are  entirely  light  colored. 

Type.—CAt.  No.  15096,  U.S.N.M. 

STMPIBSIS  BCACITIIPBS,  new  tpeciet. 

Female, — ^Length  about  2.25  nun.  Dark  blue  green,  scape  testa- 
ceous, rest  of  antennae  brown;  pedicel  less  than  half  as  long  as  first 
joint  of  funicle;  following  joints  of  funicle  successively  decreasing  in 
length,  the  last  only  slightly  longer  than  broad;  mesonotum  coarsely 
reticulated,  the  axillae  finely  reticulately  liaeolated;  metanotum  with 
a  median  carinae  and  a  few  rugulae;  propodeum  with  a  median  carina, 
a  transverse  and  lateral  ones,  making  it  areolated;  wings  hyaline; 
prepectus  almost  smooth,  the  lower  part  and  margins  somewhat  rugu- 
lose;  coxae  dark,  the  posterior  ones  greenish,  femora  except  apices 
black,  rest  of  legs  testaceous,  the  tibiae  slightly  more  brownish;  abdo- 
men not  longer  than  head  and  thorax  together. 

Male. — ^Length  about  2  nun.  Similar  in  structure  to  the  female; 
hind  tibiae  slightly  more  brownish;  funicle  4-jointed,  the  fijrst  three 
branched,  the  branches  reaching  almost  to  tips  of  antennae;  first 
three  joints  of  funicle  short,  successively  slightly  increasing  in  length, 
the  fourth  fully  as  long  as  the  first  three  combined;  club  slightly 
shorter  than  fourth  joint  of  funicle. 

EabHat. — ^Aubumdale,  Massachusetts. 

Reared  from  mines  of  LUhocoUetes  MmadryeUa  Clemens  in  leaves  of 
swamp  white  oak  together  with  S.  massasaoit  and  S.  metacomet  and 
other  parasites. 
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This  spedeB  somewhat  resembles  8.  uropUUx  Howard,  but  that 
species  has  the  legs  light  colored,  with  the  hind  femora  somewhat 
brown. 

Type.—OAt.  No  15095,  U.S.N.M. 

STMPIBSIS  BIMACX7LATA,  IMW  i»6cle>. 

Female. — ^Length  about  4  mm.  Dark  blue-green,  lower  half  of  face 
purple,  face  reticulated,  antennae  dark  brown,  the  pedicel  short,  le88 
than  half  as  long  as  the  first  joint  of  the  funicle;  joints  of  funicle  suc- 
cessively shorter,  the  last  subquadrate;  thoracic  notum  strongly 
rugoso-punctate,  much  more  finely  so  on  the  parapsides  and  axills; 
metanotum  and  propodeum  with  similar,  finer  sciilpture,  that  on  the 
metanotum  thimble-like;  propodeum  with  a  median  carina,  the  lateral 
carinse  indicated;  spiracles  ovoid;  prepectus  with  sculpture  similar 
to  that  on  dorsum;  wings  hyaUne,  with  a  small  cloud  at  the  base  of 
the  marginal  vein  and  a  large  one  at  the  tip  of  the  stigmal  vein,  the 
latter  extending  backward  almost  half  way  across  wing;  cox®  and 
femora  aeneous,  with  more  or  less  greenish  tinges,  knees,  tibise  and 
tarsi  yeHowish;  abdomen  not  longer  than  head  and  thorax  combined. 

Haintai. — Franconia,  New  Hampshire. 

One  specimen  collected  by  Mrs.  A.  T.  Slosson. 

The  manuscript  name  given  to  this  species  by  Doctor  Ashmead  is 
adopted. 

Type.— CB.t.  No.  15094,  U.S.N.M. 

Family  MYMARIDiE. 

AN AORUS  OIRAULTI,  nt 


Female. — ^Length  about  0.5  mm.  Head  and  abdomen  brown, 
thorax  yellow  tinged  with  brown  on  the  anterior  middle  of  the  dorsum; 
scape  about  two  and  one-half  times  as  long  as  the  pedicel;  first  joint  of 
funicle  about  half  as  long  as  the  pedicel;  second  joint  of  funicle  about 
three  times  as  long  as  first;  third  and  fourth  joints  almost  subequal  in 
length,  the  third  about  as  long  as  second;  the  fifth  hardly  appreciably 
shorter  than  the  fourth;  sixth  slightly  shorter  than  the  fifth;  club  about 
twice  as  long  as  sixth  j  oint  of  funicle ;  fore  wings  with  about  six  rows  of 
discal  cilia  at  widest  point,  slightly  concave  medially  along  anterior 
margin;  marginal  cilia  at  apex  of  wing  about  one-third  longer  than 
greatest  width  of  fore  wing;  those  on  posterior  margin  near  apex  about 
one-fourth  longer  than  those  apicad;  cilia  on  posterior  margin  of  hind 
wings  about  as  long  as  those  on  apex  of  fore  wings,  over  six  times  as 
long  as  width  of  hind  wing. 

Male. — Length  about  0.5  nmi.  Similar  to  the  female  except  in 
secondary  sexual  characters;  first  joint  of  funicle  shorter  than  second, 
the  third  slightly  longer  than  the  second,  joints  four  to  six  subequal 
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in  length,  each  about  as  long  as  third,  following  joints  sueoessiTely 
flligjitly  shorter. 

Habitat. — ^El  Monte,  CaKfomia. 

Described  from  five  females  and  one  male  with  the  additional  data 
''Bred  from  P.  opercuUHla  material,  Oct.  21,  1912,  J.  E.  Graf,  col- 
lector." 

Type.— Cat.  No.  16402,  U.S.N.M. 

Since  joints  2  and  3  of  the  funicle  are  subequal  in  length  this  does 
not  fit  in  Qirault's  table,^  but  in  general  it  has  the  habitus  of  ^.  armatus 
Aflhmead,  differing  in  antennal  structure. 

This  species  is  named  in  honor  of  Mr.  A.  A.  Girault,  who  has  done 
a  most  excellent  piece  of  work  in  the  elucidation  of  the  old  species  of 
the  family  Mymaridse,  as  well  as  in  describing  numerous  new  forma. 

1  TnD9.  Amer.  Ent.  Soc.,  toI.  87,  No.  3, 1911,  pp.  297-296. 
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A  FOSSIL  FLOWER  FROM  THE  EOCENE. 


By  Edward  W.  Bbrrt, 
Of  the  Jokm  Haphns  VhivenUy,  BaUtmcfrty  Marykmi. 


Flowers  are  by  no  means  so  common  in  the  fossil  state  that  new 
occurrences  are  without  exceptional  interest.  If  the  flowers  preserved 
in  the  Baltic  and  other  amber  deposits  are  omitted  from  the  enumera- 
tion of  this  class  of  remains  their  number  is  very  limited  and  their 
preservation  is  often  not  all  that  could  be  desired.  For  these  reasons 
I  am  prompted  to  publish  a  preliminary  description  of  a  well-preserved 
flower  from  the  Eocene  of  southern  Tennessee  collected  some  years 
ago  by  Prof.  L.  C.  Glenn,  of  Vanderbilt  University,  and  preserved  in 
the  collections  of  the  United  States  National  Museum. 

I  have  been  engaged  for  some  years  past  under  the  auspices  of  the 
United  States  Geological  Survey  in  a  study  of  the  wonderfully  rich 
fossil  floras  of  the  Southern  States,  particularly  that  of  the  Lower 
Eocene,  or  Wilcox  group  of  formations.  The  latter  flora  as  known 
at  the  present  time  includes  upwards  of  250  species  of  subtropical, 
largely  strand,  types.  Most  of  the  species  are  new  and  the  flora  as  a 
whole  is  unlike  described  American  Eocene  fl^as  which  come  largely 
from  the  Rocky  Mountain  proviQce.  It  is  comparable  with  those  of 
the  European  Eocene  and  with  the  existing  flora  of  the  West  Indies, 
Central  and  northern  South  America.  The  specimen  described  in  the 
following  note  is  made  the  type  of  a  new  genus,  since  it  is  not  referable 
with  certainty  to  any  of  the  existing  genera  of  the  family  with  which 
it  shows  the  most  affinity. 

COMBRETANTHITES,  new  genus. 

This  genus  is  proposed  for  the  following  species  which  is  based  on 
a  fossil  flower  referable  to  the  Combretaceee  and  very  similar  to  the 
flowers  of  some  of  the  species  of  the  genus  Ccmbntum.  To  avoid  any 
seeming  inacciu*acies  the  species  is  described  in  detail  from  the  speci- 
men even  though  this  repeats  some  of  the  floral  characters  that  run 
throu^  the  family. 
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COMBRBTAATUlTKjk  BOCBIIICA.  turn  tpeciet. 

Peduncle  stout,  curved,  about  4  mm.  long.  Calyx  rather  deeply 
4  or  5  lobed,  the  lobes  ovate  in  outline  and  with  bluntly  pointed  tips. 
Corolla  polypetalous  of  4  or  5  petals  alternating  with  the  calyx  lobes, 
long  and  narrow,  seemingly  pointed,  about  twice  the  length  of  the 
calyx  lobes.  Ovary  inferior,  style  long  and  slender,  probably  with  a 
single  terminal  stigma.  Stamens  12  in  number  with  long  slender 
filaments,  exserted.  Anthers  elongate  elliptical,  two-celled,  dehiscing 
by  longitudinal  slits.  The  stamens  may  vary  in  length  or  their 
apparent  variation  may  be  simply  a  feature  of  preservation. 

The  present  species  is  based  on  the  exceptionally  preserved  flower 
shown  natural  size  in  figure  1  of  the  plate,  lying  across  a  leaf  of  Cassia 
emarginaia  Berry,  the  other  markings  on  the 
leaf  being  those  of  a  well-marked  leaf-spot 
fungus.  It  is  also  to  be  pointed  out  that 
figures  1-3  axe  from  photographs  that  have 
not  been  retouched  in  any  particular. 

I  am  not  sure  that  appearances  that  I  have 
interpreted  as  petals  are  correctly  identified, 
but  it  is  hard  to  imagine  what  dse  they  can 
possibly  represent.    The  single  slender  style 
is  also  a  feature  that  may  be  simulated  by  a 
filament.    As  shown  in  the  accompanying  res- 
toration the  flower   is   polypetalous  regular 
and  perfect.    It  is  represented  as  having  a 
four-lobed  calyx  and  four  petals,   although 
Fio.  1.— RsnosATioN  or  com-    only  three  calyx  lobes  and  two  petals  are  dis- 
^SH^^^^'''^^'''^'    tinctlyseen  in  the  specimen.    If  four  is  the  cor- 
rect  number,  then  the  stamens  are  three  times 
as  numerous  as  the  petals.    The  reason  for  considering  that  these 
flowers  were  capitate  or  in  crowded  spikes  is  their  small  size,  narrow 
petals,  and  exserted  style  and  stamens — all  characters  shared  by  the 
flowers  of  the  Mimosacese  and  Combretaceae,  the  two  families  whose 
flowers  are  most  like  the  fossil.    In  the  Mimosacese  the  filaments  are 
usually  more  slender  and  more  elongated  as  well  as  more  or  less  united, 
while  they  are  free  in  the  fossil.    The  anthers  are  also  much  smaller 
and  less  elongated  in  the  Mimosaces.    Most  of  the  Combretacese 
have  flowers  very  similar  to  the  fossil  although  the  stamens  are 
usually  reduced  in  number  to  twice  the  number  of  the  petals  or  of 
the  calyx  lobes  in  the  apetalous  forms.    However,  some  of  the  modem 
forms  have  thrice  as  many  stamens  as  petals  or  calyx  lobes.    The 
most  similar  modem  flowers  in  appearance  that  I  have  been  able  to 
find  are  those  of  Combretum  guanaiense  Rusby,  from  Bolivia,  and  in 
this  the  stamens  are  only  eight  in  number  and  more  exserted.    I 
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have  submitted  the  specimen  to  various  botanists  familiar  with  the 
flora  of  tropical  America  and  compared  it  with  a  vast  amount  of  recent 
material  and  am  satisfied  that  it  represents  an  Eocene  member  of  the 
CombretacesB,  a  family  that  was  apparently  well  represented  in  the 
early  Eocene,  since  I  have  described  (in  manuscript)  from  contempo- 
raneous deposits  the  leaves  of  two  species  of  Comhretum,  two  species 
of  Termindliaj  one  species  of  Conocar^pus,  and  both  the  leaves  and 
fruit  of  a  species  of  Ixiguncularia.  These  all  serve  in  a  measure  to 
substantiate  one  another  and  a  certain  amount  of  confirmatory  evi- 
dence is  furnished  by  the  petrified  wood  described  by  Felix  from  the 
European  Eocene  as  Combretaciniimi  ^  and  compared  with  the  woods 
of  modem  forms  of  Terminalia,  Bucida,  etc. 

Leaves  of  Termiridlia  and  Combretwm  have  also  been  described  by 
various  authors  from  the  European  Tertiary,  tending  to  show  the 
great  similarity  between  the  flora  of  Europe  and  that  of  southeastern 
North  America  in  Eocene  times  and  the  tropical  American  character 
of  European  Eocene  floras. 

F(mifuition  and  locality. — ^Wilcox  Group  of  the  Eocene,  1^  miles 
west  of  Grand  Junction  in  Fayette  County,  Tennessee.  (Collected 
by  L.  C.  Glenn.) 

Holotype.—CeLt.  No.  34445.  U.S.N.M. 

EXPLANATION  OF  PLATE  21. 

Fig.  1.  Impiefision  of  CombreUmthites  eocenicGy  new  genus  and  species,  lying  across  a 
leaf  of  Cassia,  natural  size. 

2.  Same  enlarged  four  times. 

3.  Same  enlaiged  six  times. 

4.  Same  as  figure  3,  photograph  retouched. 

Figs.  1-3  are  from  photographs  without  retouching  in  any  particular. 

1  FeUx,  Zaits.  deutsch.  gool.  QeseU.,  vol.  46, 1894,  p.  90,  pi.  10,  figs.  l»-€. 
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Wilcox  (Lower  Eocene)  Fossil  Flower. 

For  explanation  of  plate  see  page  263.  /-^  t 

Digitized  by  VjOOQIC 


•  4 

f-j 

"il 

So 

So 
£ 


Digitized  by  VjOOQlC 


^ 


f^ 


A  SYNOPSIS,  AND  DESCRIPTIONS  OF  THE  NEARCTIC  SPE- 
CIES OF  SAWFUES  OF  THE  GENUS  XYELA,  WITH  DE- 
SCRIPTIONS  OF  OTHER  NEW  SPECIES  OF  SAWFUES- 


By  S.  A.  RoHWEB, 

Of  the  Bureau  of  Entomology  of  the  United  Statee  DepartmerU  of  AgricuUure, 


The  following  paper,  which  is  a  contribution  from  the  Branch  of 
Foreet  Insects,  Biu*eau  of  Entomology,  United  States  Department  of 
Agriculture,  contains  a  synopsis  of  the  Nearctic  species  of  the  genus 
Xyda  and  descriptions  of  certain  other  sawflies.  The  types  of  all 
the  new  species  are  in  the  collections  of  the  United  States  National 
Musexmi. 

Family  XYELIDiE 

Genus  XYELA  Dalman 

Table  to  the  Nearctic  species  of  Xyela, 

F«IDal6B 1 

Males 13 

1.  Antennal  furrows  incomplete  but  represented  by  elongate  fovesB  basally 2 

Antennal  furrows  complete  to  the  ocelli 6 

2.  Clypeus  not  carinate  to  the  apex  and  without  a  small  median  tooth. <aZias,  p.  266 
Clypeus  carinate  to  the  apex,  with  a  small  median  tooth 3 

3.  Between  the  bases  of  the  antennae  is  a  carina hakeri,  p.  267 

No  carina  between  the  bases  of  the  antenna 4 

4.  Clypeus  with  a  large,  sharp,  triangularly  shaped  tooth;  body  pale — ptnt,  p.  267 
Clypeus  with  only  a  low,  rounded  tooth;  body  black 5 

5.  Area  between  the  antennae  flat aJLni^  p.  268 

Aiea  between  the  antennse  depressed winnemaam^  p.  268 

6.  Clypeus  with  a  large,  sharp,  triangularly  shaped  tooth 7 

Clypeus  without  a  large,  sharp,  triangularly  shaped  tooth 9 

7.  A  small  tubercule  between  and  above  the  bases  of  the  antennae minor ^  p.  269 

No  such  tubercule  between  the  bases  of  the  antennae 8 

S.   Scutellum  with  a  strong  median  furrow;  head  and  mesonotum  shining,  very 
finely  granular;  ovipositor  but  little  longer  than  the  abdomen;  mesepister- 

num  pale pini^  p.  267 

Scutellum  without  a  median  furrow;  head  and  mesonotum  opaque,  coarsely 
granular;  ovipositor  much  longer  than  the  abdomen;  mesepistemum 
black luteopicto,  p.  269 

Proceedings  U.  8.  National  Museum,  Vol.  45— Na  1981. 
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9.  Front  between  the  antennal  funows  with  a  broad,  shallow  depreasion  .«rraiu,  p.  269 
Front  between  the  antennal  furrows  convex  or  flat 10 

10.  Scutellum  with  strong  impressed  median  line brunneicepSf  p.  269 

Scutellum  without  an  impressed  median  line 11 

11.  Postocellar  line  subequal  with  the  ocelloccipital  line dissimilU,  p.  270 

Postocellar  line  shorter  than  the  ocelloccipital  line 12 

12.  Ovipositor  color  of  the  abdomen;  body  shining,  finely  granular. .  .slosmmss,  p.  270 
Ovipositor  paler  than  the  abdomen;  body  opaque,  coarsely  granular. 

nevadensis,  p.  271 

13.  Antennal  furrows  obsolete  dorsally 14 

Antennal  furrows  complete  to  the  ocelli 19 

14.  Clypeus  with  a  large,  sharp,  triangularly  shaped  tooth 15 

Clypeus  without  a  large,  sharp,  triangularly  shaped  tooth 16 

15.  L^;s  yellow;  body  variegated  with  black  and  yellow. . .' ptm,  p.  267 

Femora  black;  body  black alni,  p.  268 

16.  Clypeus  without  a  tubercule salicU,  p.  266 

Clypeus  with  a  tubercule 17 

17.  Body  and  legs  ferruginous similU,  p.  271 

Femora  dusky  black  or  black  vari^ated  with  yellow 18 

18.  Hyx)opygidium  r^;ularly  tapering  to  the  apex minor,  p.  269 

Hypopygidium  with  the  sides  gently  concave hakeri,  p.  267 

19.  Clypeus  with  a  large,  sharp,  triangularly  shaped  tooth 20 

Clypeus  without  a  large,  sharp,  triangularly  shaped  tooth 21 

20.  Hypopygidium  broadly  rounded pirn,  p.  267 

Hyxwpygidium  narrowly  rounded luteopicta,  p.  269 

21.  Clypeus  truncate  or  nearly  so cal^amiea,  p.  272 

Cljrpeus  with  a  low  median  tooth 22 

22.  Middle  fovea  obsolete slosionm^  p.  270 

Middle  fovea  indicated 23 

23.  Transverse  median  of  the  fore  wings  received  in  the  middle  of  the  first  dis- 

coidal  cell minor,  p.  269 

Transverse  median  of  the  fore  wings  received  beyond  the  middle  of  the  first 
discoidal  cell ooUmtdensis,  p.  272 

XTSLA  SAUCIS,  new  specte. 

Female. — ^Length  to  the  apex  of  the  abdomen  3  mm. ;  length  of  the 
ovipositor  1.5  mm.  Clypeus  not  carinate;  anterior  margin  broadly 
rounded;  supraclypeal  area  convex;  middle  fovea  obsolete;  antennal 
furrows  obsolete  dorsally;  behind  each  lateral  ocellus  is  a  faint 
depression;  postocellar  furrow  obsolete;  postocellar  line  slightly 
longer  than  the  ocelloccipital  line;  head  and  thorax  opaque,  finely 
granular;  fourth  and  fifth  antennal  joints  subequal,  scutellum  not 
impressed;  stigma  sharply  oblique  on  the  first  transverse  radius, 
about  twice  as  long  as  its  greatest  width;  sheath  straight  below, 
straight  above  until  near  the  apex  when  it  is  sharply  oblique.  Black ; 
antennsa,  palpi,  the  femora  beneath,  tibise  and  tarsi  and  sheath 
piceous;  wings  hyaline,  iridescent;  venation  pale  brown. 

Male. — ^Length  2.75  mm.  Clypeus  without  a  tubercule  or  a 
carina,  anterior  margin  nearly  truncate,  very  slightly  produced  in 
the    middle;  supraclypeal    area    convex;  middle    fovea    obsolete; 


Digitized  by  VjOOQIC 


Ma  1981.  NBABCTIO  8PECIE8  OF  SAWFLIEB^BOHWER.  267 

antemxal  f  uitowb  obsolete  dorsally ;  postocellar  line  slightly  longer  than 
the  ocellocdpitai  Hne ;  postocellar  furrow  present,  angulate  anteriorly ; 
postocellar  ar^a  not  defined  laterally;  fourth  antennal  joint  slightly 
shorter  than  the  fifth;  head  and  thorax  opaque,  rather  coarsely 
granular;  scutellum  not  impressed;  hjrpopygidium  broadly  rounded 
apically.  Black;  flagellum,  tibi®  and  tarsi  piceous;  wings  hyaline, 
iridescent;  venation  pale  brown. 

Grahams  Peak,  Rio  de  los  Finos,  Colorado.  Described  from 
1  female  and  25  males  collected  May  11,  1899,  on  SaUx  flowers,  by 
C.  F.  Baker. 

2Vp6.— Cat.  No.  15376,  U.S.N.M. 


Xyda  hdkeri  KoNOw,  Ent.  Nachr.,  vol.  24, 1898,  p.  327. 
Xyela  negundinu  Gooksbbll,  Can.  Ent.,  vol.  89, 1907,  p.  324. 

The  type  of  Xyda  negundinis  Cockerell  agrees  with  the  original 
description  of  Xyda  baJceri  and  with  specimens  which  have  been 
determined  as  bdkeri.  The  type  of  negundinis  is  in  the  United  States 
National  Museum  and  is  Cat.  No.  15214. 

XTXL4  Fnn,  ntw  apMlat. 

Female. — ^Length  to  apex  of  the  abdomen  2.26  mm.;  length  of 
ovipositor  1.25  mm.  Anterior  margin  of  the  clypeus  with  a  broad, 
large,  triangularly-shaped  median  tooth,  the  surface  with  a  faint 
median  tubercule;  supraclypeal  area  convex;  middle  fovea  obsolete; 
antennal  furrows  obsolete  dorsally  (in  some  of  the  paratypes  the 
antennal  furrows  seem  to  be  present  although  they  are  so  strongly 
marked  with  brown  that  this  may  be  the  confusing  point);  posto- 
cellar fiuTow  faintly  indicated;  postocellar  line  slightly  shorter  than 
the  ocelloccipital  line;  fourth  antennal  joint  subequal  in  length  with 
the  fifth;  head  and  thorax  subopaque,  finely  granular;  scutellum 
longitudinally  depressed;  stigma  about  three  times  as  long  as  its 
greatest  width;  sheath  concave  below,  convex  above,  with  the  apex 
above  strongly  tapering  to  a  sharp  point.  Yellowish;  antennsB 
metathorax  above  and  abdomen  above  piceous;  a  spot  occupying 
the  area  of  the  middle  fovea,  antennal  furrows,  postocellar  area, 
elongate  spot  on  the  vertex  between  the  ocellus  and  the  eye,  posterior 
face  of  the  head,  large  lateral  spots  on  the  mesoscutum,  small  median 
spots  on  the  mesoscutum,  and  apex  of  the  scutellum  rufo-ferruginous; 
wings  hyaline,  iridescent;  venation  palhd  brown. 

Male, — ^Length  2.5  mm.  Anterior  margin  of  the  clypeus  with  a 
large,  sharp,  triangularly  shaped  median  tooth,  the  surface  with  an 
elongate  tubercule;  supraclypeal  area  subconvex;  middle  fovea 
obsolete;   antennal  furrows  obsolete   dorsally;  postocellar  fiurow 
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indicated;  poetooellar  area  defined  laterally  by  faint  furrowB;  poeto- 
cellar  line  subequal  witii  the  ocelloectpital  line;  fourth  and  fifth 
antennal  jointa  subequal;  ecuteUum  with  a  longitudyial  impreeaed 
line;  hypopygidium  broadly  iXHinded  apically.  Yellow;  markings  as 
in  the  female. 

Call;  Texas.  Two  females  and  fifteen  males  collected  February 
28,  1905,  by  W.  F.  Fiske.  Recorded  under  *' Bureau  of  Entomology 
Number  Hopk,  U.  S.  3433a,''  which  is  connected  with  a  note  saying 
that  these  insects  literally  swajrmed  about  a  single  tree  of  Pinu8 
pdhistris. 

Type.—CsLt.  No.  15377,  U.S.N.M. 

XTXLA,  AIIIZ,  mmi¥  apMlat. 

Female. — ^Length  to  the  apex  of  the  abdom^i  3  mm. ;  length  at  the 
ovipositor  2  mm.  Clypeus  carinate  to  the  apex  with  a  small  median 
tooth;  supracljrpeal  area  flat;  middle  fovea  obsolete;  antennal  furrows 
obsolete  dorsally;  postocellar  area  not  defined;  postocellar  line 
slightly  longer  than  the  oceUoccipital  line;  head  and  mesonotmn 
subopaque,  finely  granular;  fourth  and  fifth  antennal  joiots  sub- 
equal;  stigma  about  twice  as  long  as  its  greatest  width;  sheath 
below  straight,  with  apex  above  sharply  oblique.  Black;  palpi, 
antennffi  and  legs  piceous;  wings  hyaline,  iridescent;  venation  pale 
brown. 

Male. — ^Length  2.75  mm.  Clypeus  with  a  median  tubercule,  the 
anterior  margin  with  a  large,  triangularly  shaped  median  tooth; 
punctuation  and  aulation  of  the  head  as  in  ^e  female;  hypopygidium 
regularly,  rather  broadly  roimded  to  the  apex.  Black;  palpi,  flagel- 
lum,  tibiffi  and  tarsi  pale  piceous;  wings  hyaline,  iridescent;  venation 
very  pale  brown. 

Great  Falls,  Virginia.  Described  from  2  females  and  4  males 
collected  March  20,  by  Nathan  Banks.  Some  of  them  labeled  as 
coming  from  flowers  of  alder  (Alrms). 

Type— Cat.  No.  15378,  U.S.N3f. 

XTELk  WlAMJClfANJI,  mam  vpMlM. 

Female. — ^Length  to  the  apex  of  the  abdomen  3  mm.;  length  of  the 
ovipositor  2  mm.  Clypeus  carinate  to  the  apex  and  with  a  median 
tooth;  antennal  furrows  obsolete  dorsally;  the  middle  fovea  r^re- 
sented  by  a  large,  shallow  depression;  postocellar  furrow  well  defined 
but  the  postocellar  area  is^  not  defined  laterally;  postocellar  line 
subequal  with  the  ocellocular  line;  head  and  thorax  sinning,  finely 
granular;  fourth  antennal  joint  slightly  shorter  than  the  fifth; 
stigma  sharply  tapering  beyond  the  first  transverse  radius,  about 
two  and  one-half  times  as  long  as  its  greatest  width;  sheath  strai^t 
above  and  below,  but  the  apex  above  sharply  oblique;  wings  hyaline, 
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iiideBeent;  venation  pale  brown.  Black;  palpi,  mandibles,  apices 
of  femora  and  legs  bdow  femora  pale  piceons. 

Plmnm^rs  Island,  Maryland.  Described  from  1  female  collected 
Mardi  4,  1910,  by  H.  S.  Barber. 

Type.— Cat.  No.  15379,  U.S.N3f . 

TTKLk  Mm  OR  Norton. 
Xyela  minor  Nobton,  TmnB.  Amer.  Ent.  Soc.,  vol.  2,  1868,  p.  349. 
Type. — Collection  American  Entomogical  Society. 

ZTSLA  LUTBOPICTA  Cockordl. 
Xyela  ItOeopicta  Oogkerbll,  Can.  Ent.,  vol.  34,  1902,  p.  194. 

Type. — ^In  the  Philadelphia  Academy  of  Natural  Sciences. 

Originally  described  from  Las  Vegas,  New  Mexico,  but  is  repre- 
sented in  the  United  States  National  Museum  collection  by  many 
specimens  from  Colorado  (without  definite  locality). 

XTXL4  BSSAR8,  ntw  apMht. 

Female, — ^Length  to  apex  of  the  abdomen  3  mm.;  length  of  the 
ovipositor  2.25  mm.  Clypeus  with  a  faint  carina,  the  anterior  margin 
slightly  produced,  in  the  middle  a  low  rounded  tooth;  supraclypeal 
area  flat;  middle  fovea  obsolete;  antennal  furrows  complete  to  beyond 
the  anterior  ocellus;  postocellar  area  defined  laterally  by  faint  fur- 
rows; postocellar  furrow  obsolete;  postocellar  line  subequal  with  the 
ocelloccipital  line;  fourth  and  fifth  antennal  joints  subequal;  head  and 
thorax  subopaque,  finely  granular;  stigma  gently  tapering  from  the 
first  transverse  radius,  about  two  and  one-half  times  as  long  as  the 
greatest  width;  sheath  concave  below,  convex  above,  gradually  taper- 
ing above  and  below.  Rufo-ferruginous;  mandibles,  clypeus,  faint 
lines  on  the  vertex  and  a  spot  at  the  top  of  the  eye,  palpi,  legs  below 
the  apices  of  the  coxsb  and  tegula  yellow;  wings  hyaline,  iridescent; 
venation  pallid  brown. 

North  Carolina.  Described  from  1  female  from  the  collection  of 
C.  V.  Riley. 

Tyye.— Cat.  No.  15380,  U.S.N.M. 

XYELA  BRUNlfHICEPS,  new  fpedei. 

Female. — ^Length  to  the  apex  of  the  abdomen  3.5  mm.;  length  of 
the  ovipositor  2.75  mm.  Clypeus  with  a  faint  median  carina,  the 
anterior  margin  slightly  produced  from  the  middle  into  a  broad  low 
tooth;  supraclypeal  area  convex;  middle  fovea  obsolete;  antennal 
furrows  complete  behind  the  anterior  ocellus;  postocellar  furrow 
obsolete;  postocellar  line  slightly  shorter  than  the  ocelloccipital  line; 
fourth  and  fifth  antennal  joints  subequal;  head  and  thorax  subopaque, 
finely  granular;  scutellum  with  a  longitudinal  impressed  line;  stigma 
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sharply  tapering  from  the  first  transverge  radius,  about  two  and  one- 
third  times  longer  than  the  greatest  width;  sheath  narrow,  gradually 
tapering  to  the  apex;  head  bnmneus;  mesoscutum  with  the  exception 
of  the  two  spots  laterally,  and  pronotum  except  a  median  spot  bnm- 
neus; spot  on  the  pronotum,  prescutum,  spots  on  the  mesoscutum, 
scutellum,  metathorax,  abdomen  above  and  sheath  dark  piceous; 
legs  rufo-femiginous;  wings  hyaline,  iridescent;  venation  pallid. 

Sugar  Loaf  Mountain,  Boulder  County,  Colorado.  One  female 
collected  May  18,  1907,  at  an  altitude  of  8,000  feet,  by  S.  A.  Rohwer. 
Swept  from  the  foliage  of  Arctodaphylus  uvorursi. 

Type.— Ce^t.  No.  15381,  U.S.NM. 

XTELA  Df88IMTT«I8,  ntw  tfedM. 

Female. — ^Length  to  the  apex  of  the  abdomen  2.5  nmi.;  of  the 
ovipositor  1.5  mm.  Cljrpeus  with  a  sharp  median  carina,  anterior 
margin  broadly  rounded;  supracljrpeal  area  convex;  middle  fovea 
obsolete;  antennal  furrows  complete  to  behind  the  anterior  ocellus; 
postocellar  area  undefined  laterally  by  furrows;  postocellar  furrow 
obsolete;  postocellar  line  subequal  with  the  ocelloccipital  line;  fourth 
antennal  joint  sli^tly  shorter  than  the  fifth;  scutellum  without  a 
longitudinal  impressed  line;  stigma  about  two  and  one-third  times 
longer  than  its  greatest  width;  sheath  gently  tapering  to  the  apex. 
Black;  antennsB  piceous;  clypeus,  labrum,  mandibles,  palpi,  head 
except  antennal  furrows,  the  ocellar  and  postocellar  areas,  elongate 
spots  on  the  vertex,  spot  behind  the  middle  of  the  eyed  to  the  spot 
occupying  the  area  of  the  middle  fovea,  spots  on  the  pronotmn, 
scutellum,  prescutiun,  and  middle  of  the  scutiun  yellow ;  legs  yellowish ; 
wings  hyaline,  iridescent;  venation  pallid. 

Banff,  Alberta,  Canada.  Described  from  1  female  collected  by 
N.  B.  Sanson. 

Type.— Cat.  No.  15382,  U.S.N.M. 

XTBLA  SLOSSONJI,  new  tpedei. 

Female. — ^Length  to  the  apex  of  the  abdomen,  2.75  nmi.;  length 
of  the  ovipositor,  1.75  mm.  Clypeus  with  a  rather  sharply  defined 
carina,  anterior  margin  produced  into  a  low  rounded  tooth  in  the 
middle;  middle  fovea  obsolete;  antennal  furrows  complete  to  behind 
the  anterior  ocellus;  postocellar  line  slightly  shorter  than  the  ocelloc- 
cipital line;  postocellar  area  faintly  defined  laterally  by  furrows; 
postocellar  furrow  obsolete;  head  and  thorax  shining,  finely  granular; 
fourth  antennal  joint  subequal  in  length  with  the  fifth;  scutellum 
not  impressed;  stigma  roimded  below,  hardly  twice  as  long  as  its 
greatest  width;  sheath  stout,  concave  below,  convex  above,  the  apex 
above  sharply  convex.  Ferruginous;  antenn»,  metathorax,  abdo- 
men above  to  the  sheath  piceous ;  antennal  furrows,  spot  occupying  the 
area  which  is  usually  occupied  by  the  middle  fovea,  postocellar  area 
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to  elongate  spots  on  the  vertex  between  the  ocelli  and  the  eye,  pro- 
no  turn,  sides  of  the  mesoscutum  rufo-ferruginous;  tibi»  and  tarsi 
rufo-ferruginous;  wings  hyaline,  iridescent;  venation  pallid. 

Mde, — ^Length,  2.5  mm.  Clypeus  with  an  incomplete,  low  carina, 
anterior  mai^in  produced  into  a  very  low  rounded  tooth;  middle 
fovea  obsolete;  postocellar  furrow  indicated;  postocellar  area  bounded 
laterally  by  fine  furrows;  postocellar  line  shorter  than  the  ocelloo- 
cipital  line;  head  and  thorax  shining,  very  finely  granular;  fourth 
and  fifth  antennal  joints  subequal;  scutellum  not  impressed;  hypo- 
pygidiimi  broadly  rounded  apically.  Rufo-ferruginous;  antenn®, 
metathorax,  abdomen  above  piceous;  mandibles,  clypeus,  orbits 
except  spot  above,  postocellar  area  laterally,  prescutiun,  scutellum, 
tegula  and  l^s  yellowish. 

Biscayne  Bay,  Florida.  Described  from  1  female  and  1  male  col- 
lected by  Mrs.  A.  T.  Slosson,  for  whom  the  species  is  named. 

Type.— Cat.  No.  15383,  U.S.N.M. 

XTXL4  IfXVADBNSIS.  new  tpedei. 

Female. — ^Length  to  the  apex  of  the  abdomen,  3.25  mm.;  of  the 
ovipositor,  1.75  mm.  Clypeus  with  a  laint  median  carina;  anterior 
margin  in  the  middle  produced  into  a  low,  broadly  roimded  tooth; 
Bupraclypeal  area  convex;  middle  fovea  obsolete;  antennal  furrows 
complete  to  behind  the  anterior  ocellus;  postocellar  furrow  obsolete, 
postocellar  area  defined  laterally  by  line-lUce  furrows;  postocellar  line 
distinctly  shorter  than  the  ocelloccipital  line;  scutellum  with  a  longi- 
tudinal impressed  line;  stigma  not  quite  twice  as  long  as  its  greatest 
-width;  sheath  gently  tapering  to  the  apex;  body  subopaque,  finely 
granular.  Rufo-ferruginous;  antenna,  metathorax  and  abdomen 
above  piceous;  clypeus,  labrum,  mandibles,  inner  orbits,  four  lines 
on  the  vertex,  triangular  spot  on  the  front  inclosing  a  dark  spot 
located  where  the  middle  fovea  should  be,  spots  on  inner  mai^in  of 
Hie  mesoscutum,  sheath,  legs  below  the  cox®  yellowish;  wings 
hyaline,  iridescent;  venation  pallid. 

Nevada.    Described  from  1  female. 

Type.— Cat.  No.  16384,  U.S.N.M. 

XTBLA  SnmJS,  new  spedet. 

JfoJe. — ^Length,  2  mm.  Clypeus  without  a  tubercule,  anterior 
margin  of  the  clypeus  slightly  produced  into  a  broad  rounded  tooth; 
middle  fovea  indicated;  antennal  furrows  obsolete  dorsally;  posto- 
cellar line  subequal  with  the  ocelloccipital  line;  postocellar  area 
defibied  laterally  by  faint  furrows;  postocellar  furrow  obsolete;  fourth 
and  filth  antennal  joints  subequal;  head  and  thorax  shining,  finely 
granular;  scutellum  not  impressed;  stigma  about  two  and  one-half 
times  longer  than  broad;  hypopygidium  rather  narrowly  rounded 
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apically.  Ferruginous;  tei^um  rulo-pioeous;  wings  hyaline,  irides- 
oent;  venation  pallid. 

Call;  Texas.  Described  from  1  nude  collected  February  28,  1905, 
by  W.  F.  Fiske  and  recorded  under  ''Bureau  of  Entomology  Number 
Hopk.  U.S.  3433a." 

ryp«.— Cat.  No.  16386,  U.S.N.M. 

XTBLA  CALIFORIIICA,  ntw  tp^doi. 

Male. — ^Length  4.26  mm.  Clypeus  with  a  faint  carina,  the  anterior 
margin  without  a  median  tooth,  very  nearly  truncate;  supraclypeal 
area  flat;  middle  fovea  represented  by  a  tubercule;  antennal  furrows 
complete,  meeting  behind  the  anterior  ocellus;  postocellar  furrow 
obsolete;  postocellar  area  defined  laterally  by  faint  furrows;  post- 
ocellar line  distinctly  shorter  than  the  ocelloccipital  line;  fourth  and 
fifth  antennal  joints  subequal;  head  and  thorax  shining,  finely  granu- 
lar; stigma  strongly  tapering  beyond  the  first  transverse  radius;  not 
quite  twice  as  long  as  its  greatest  width;  hypopygidium  broadly 
rounded  apically.  Pale  yellow;  metathorax  above  and  the  abdomen 
above  piceous;  antenna  pale  ferruginous;  triangularly  shaped  spot 
occupying  the  area  of  the  middle  fovea,  antennal  furrows  basall>, 
two  spots  on  the  postocellar  area,  elongate  spots  on  the  vertex 
between  the  ocellus  and  the  eye;  spots  on  the  sides  of  the  mesoscutum 
and  a  small  spot  on  the  pronotum  rufo-ferruginous;  tarsi  rufo- 
ferruginous;  wings  hyaline,  iridescent;  venation  pale  brown. 

Alameda  County,  California.  Described  from  1  male  collected  in 
June  by  D.  W.  CoquiUett. 

Type— Cat.  No.  15386,  U.S.NJJ. 

XTXL4  COLORADBNSIS,  ntw  Wftkm. 

Male. — ^Length  3  mm.  Clypeus  with  a  median  tubercule,  anterior 
margin  produced  in  the  middle  into  a  low,  roimded  tootii;  supracly- 
peal area  flat;  middle  fovea  indicated;  antennal  fiurows  complete  to 
behind  the  anterior  ocellus;  postocellar  area  defined  laterally  by  fine 
ftUTOWs;  postocellar  furrow  obsolete;  postocellar  line  subequal  with 
the  ocelloccipital  line;  fourth  and  fifth  antennal  joints  subequal; 
head  and  thorax  opaque,  closely  granular;  scutellum  not  impreBsed; 
stigma  about  two  and  one-half  times  as  long  as  its  greatest  width; 
hypopygidium  broadly  rounded  apically.  Black;  antenna,  clypeus, 
lalmim,  palpi,  head  except  spot  occupying  the  area  of  the  middle 
fovea,  antennal  f inrows,  postocellar  area,  ocellar  area,  posterior  <Hrbits, 
elongate  spots  between  the  ocelli  and  the  eyes  which  are  black,  pre- 
scutum,  large  median  spot  on  the  scutum  and  the  scutellum  yellow; 
legs  below  the  cozed  reddkh  yellow;  wings  hyaline;  st^ma  pallid 
brown;  venation  pallid. 

Colorado.    One  male  from  the  C.  F.  Baker  collection. 

Tyfe.—Cht.  No.  16387,  U.S.N.M. 
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Family  MEGALODONTIDiE. 
Genus  PAMPHILIUS  Latreille. 
PAMPHILinS  (PAMPHILIUS)  ORBRNBI,  new  tptdm. 

This  species  is  allied  to  ocreaius  (Say)  but  the  third  joint  of  the 
antenna  is  shorter  than  the  fourth  and  the  tibise  and  tarsi  are  darker 
(in  ocreatus  the  third  antennal  joint  is  slightly  longer  than  the  fourth) . 

Femcde. — ^Length  10  mm.  Anterior  margin  of  the  clypeus  truncate^ 
its  surface  shallowly,  irregularly  reticulate  under  a  fine  granulation; 
lateral  supraclypeal  area  polished,  impunctate;  frontal  crest  strong; 
supraclypeal  area  gently  convex;  middle  fovea  elongate,  poorly 
defined  but  breaking  through  the  crest;  antennal  furrows  complete 
to  the  vertex,  breaking  strongly  through  the  crest;  anterior  ocellus 
surroimded  by  forrows  which  are  Vnshaped  and  join  the  postocellar 
furrow  above;  postocellar  line  about  three-fourths  as  long  as  the 
ocellocular  line;  postocellar  area  rectangular,  about  one-third  longer 
than  wide;  antennsB  normal,  the  third  joint  about  one-fourth  shorter 
than  the  fourth;  thorax,  legs,  and  venation  normal;  sheath  broadly 
rounded  below,  straight  above;  apex  broadly  rounded.  Ochraceous, 
paler  beneath;  ocellar  area,  spot  on  the  postocellar  area,  two  spots  on 
the  vertex,  four  spots  on  the  mesoscutum,  a  line  on  the  anterior 
margin  of  the  pronotum,  two  lines  on  the  sides  of  the  metathorax 
and  abdomen  meeting  at  the  apex  of  the  abdomen,  piceous;  antennsB 
except  scape  beneath,  tibi»  except  the  anterior  pair  beneath  and 
tarsi  black;  wings  hyaline,  vitreous;  venation  dark  brown. 

Castle  Bock,  Pennsylvania.  Described  from  1  female  collected 
June  13,  1909,  by  Charles  T.  Greene,  for  whom  the  species  is  named. 

Type.— Ca,t.  No.  15312,  U.S.N.M. 

Superfamily  ORYSSOIDEA. 
Genus  ORYSSUS  Latreille. 

ORYSSUS  ABIBTIS  Roliwer. 
Oryssus  abietes  Rohwbb,  Proc.  U.  S.  Nat.  Mus.,  vol.  43,  No.  1925,  1912,  p.  163. 
By  typographical  error  the  second  i  was  made  into  an  e.    The 
name  should  be  ahietis  and  not  ahietes. 

Superfamily  TENTHREDINOIDEA. 
Family  TENTHREDINIDiE. 

The  oriental  members  of  this  subfamily  contain  some  peculiarities 
in  venation  which  are  rather  difficult  to  account  for  and  which  seem 
to  indicate  that  the  contraction  of  the  second  anal  cell  of  the  fore  wing 
is  not  yet  a  stable  character.  It  seems  to  show  that  the  third  anal 
vein  is  undergoing  an  evolution  which  tends  to  the  loss  of  its  apical 
80469"— ProcN.M.voL4&— 13 ^18 
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portion  and  also  tends  to  make  the  posterior  portion  less  contracted 
and  of  the  character  found  in  the  TenthredininsS;  and  also  shows  how 
it  may  have  given  rise  to  certain  of  the  more  elongate  Blennocampini. 
Examples  of  this  may  be  found  within  the  genera  Xenapatea  and 
AUan^dea  where  the  third  anal  vein  is  entirely  without  the  basal  con- 
striction and  where  the  second  anal  cell  is  of  the  type  found  in  the 
TenthredininsB;  but  is  separated  from  the  first  anal  cell  by  the  oblique 
cross  vein.  The  following  new  genus  adds  another  to  the  list  which 
shows  many  peculiarities.  In  this  new  genus  the  third  anal  vein  is 
almost  entirely  obliterated  close  to  the  margin  of  the  wing  just  before 
it  unites  with  the  second  and  third  anal  veins.  This  gives  the  anal 
cell  the  appearance  of  Blennocampini  with  the  exception  that  there 
is  produced  backwards  a  short  stimip  near  where  the  third  anal  should 
join  the  second  anal.  Why  this  curious  condition  should  be  found 
only  in  oriental  members  of  this  group  is  not  known.  It  is  not  in  the 
least  unlikely  that  similar  conditions  will  be  found  in  other  subfami- 
lies; if  so,  these  can  be  treated  at  some  other  time.  Characteristic  of 
this  subfamily  is  the  shape  of  the  head,  more  especially  in  the  clypeal 
region  where  the  clypeus  has  the  sides  converging  apically,  the  basal 
portion  of  the  clypeus  being  well  between  the  inner  margins  of  the 
eyes,  and  not  as  in  Blennocampini  where  the  basal  portion  of  the 
clypeus  is  inserted  lower  down  on  the  face,  the  apical  margin  extend- 
ing to  or  beyond  a  line  drawn  tangent  to  the  lowest  portion  of  the 
orbits;  also  in  Blennocampini  the  clypeus  is  usually  more  nearly 
parallel  sided. 

ALLANTOPSIS,  new  genus. 

Belongs  to  the  subfamily  Allantinse,  to  the  tribe  Allantini  where 
it  is  more  closely  related  to  APantidea,  but  may  be  readily  separated 

from  this  last-mentioned  genus 
by  the  nearly  truncate  clypeus 
and  narrower  posterior  orbits. 
In  some  respects,  namely,  the 
obliteration  of  the  apical  portion 
of  the  third  anal  vein,  it  recalls 
Blennocampini,  but  in  all  the 
FiG.i.-ANT™oEwmGjFALLANToP8i8THOE.acA    j^^^y   charactors    it    is    mow 

closely  allied  to  the  Allantin®. 

Anterior  margin  of  the  clypeus,  truncate  or  nearly  so;  inner  margins 
of  the  eyes  converging  to  tie  clypeus;  malar  space  wanting;  posterior 
orbits  narrow,  about  half  as  long  as  cephal-caudad  diameter  of  the 
eye;  lateral  ocelli  well  below  supraorbital  line;  antennal  furrows  pre- 
sent; antennse  short  and  stout,  pedicellum  much  longer  than  apical 
widtJi,  the  third  antennal  joint  much  longer  than  the  fourth;  the 
apical  joints  short,  somewhat  wider  than  the  basal  joints;  thorax  and 
legs,  as  in  Allantini;  venation  of  the  anterior  wings,  as  in  the  accom- 
panying figure;  posterior  wings  like  AUantus;  claws,  cleft. 

Type, — AUantopsis  tJioracica  Rohwer. 
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ALLA1ITOPSI8  THORACICA,  ntw  tpwdoi. 

Male. — Length  6  mm.  Labrum,  short,  scarcely  projecting  beyond 
the  clypeus,  anterior  margm  narrowly  rounded;  clypeus  very  slightly 
arcuately  emarginate;  supraclypeal  area  narrow,  gently  convex, 
subtriangular  in  outline;  supraclypeal  and  antennal  foveae  conflu- 
ent; middle  fovea  elongate,  oval  in  outline,  deep,  walls  sloping;  an- 
tennal ftuTows,  sharply  defined;  ocellar  depression,  heart-shaped; 
postocellar  line  shorter  than  ocellocular  line;  postocellar  area  broadly 
defined  by  sharp  furrows  about  one-fourth  wider  than  long;  posto- 
cellar furrow  bent  anteriorly  to  unite  with  the  furrow  from  the  ocellar 
basin;  antenna,  hairy,  the  third  joint  nearly  as  long  as  fourth  and 
filth  combined,  the  third  and  fourth  joints,  oblique  apically,  so  their 
inner  margins  are  much  shorter  than  the  outer;  head  and  thorax, 
shiny,  with  a  few  setigerous  punctures;  longer  spur  of  the  anterior 
tibise,  curved;  hypopygidium  broadly  rounded  apically.  Black; 
thorax  above  and  most  of  the  mesopleurse,  rufous;  four  posterior 
coxfiB,  trochanters,  base  of  the  posterior  tibia  and  the  base  of  the  post^ 
rior  basitarsis,  yellow  or  yellowish  white;  the  femora  and  anterior  l^s, 
dark  piceous;  head  and  thorax  clothed  with  dense  gray  hair;  venation 
dark  brown,  except  in  the  lighter  colored  portions  of  the  wings,  where 
it  is  yellowish;  wings  dusky,  subhyaline,  a  band  from  the  base  of  the 
stigma  and  the  basal  portion  of  the  wings,  yellowish. 

Lebong,  India.  One  male,  collected  June,  1909,  received  from  the 
Imperial  Entomologist  of  Pusa,  India. 

Type.— Cht  No.  1446,  U.S.N^. 

Genus  ATHLOPHORUS  Burmelster. 

ATHLOPHOSUS  FORMOSACOLA  Rohwer. 

By  oversight  the  color  of  the  scutellum  was  omitted  in  the  original 
description.^  It  is  for  the  most  part  pale  ferruginous,  the  rest  black. 
In  Enslin's  table  to  the  species  of  Athlopharus,^  farmosacola  nms  to 
javanus  Enslin  from  which  it  may  be  separated,  according  to  the 
description  by  the  entirely  black  mesonotum,  and  different  colored 
legs. 

Genus  TENTHREDELLA  Rohwer. 
TBNTHRBDBLLA  CAROUlf A,  new  fpedM. 

Allied  to  TerUhredeBa  hhata  (Norton),  but  the  coarsely  pimctured 
mesonotum  and  the  black  metepistemum  will  readily  separate 
Carolina  from  lobaia. 

Female, — ^Length  11  nun.  Labrum  long,  broadly  rounded  apically; 
clypeus  deeply,  subsquarely  emarginate,  lobes  broad,  subtruncate; 

>  Proc.  U.  8.  Ntl.  Ifof.,  TOL  89,  lUl,  p.  477.  t  T^  Toor  Ent,  1912,  June,  p.  131. 
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supraclypeal  area  flat;  antennal  funx)ws  strongi  complete;  ocellar 
basin  small,  well  defined;  postooellar  furrow  well  defibaedi  angulate 
anteriorly;  postocellar  area  somewhat  wider  than  long;  postocellar 
line  about  two-thirds  as  long  as  ocellocular  line;  third  antennal  joint 
much  longer  than  the  fourth;  mesonotum  opaque  with  close,  fine 
punctures;  scutellar  appendage  coarsely  punctured;  stigma  gently 
tapering  to  the  apex;  second  cubital  ceU  shorter  on  both  the  radius 
and  cubitus  than  the  third;  receiving  the  first  recurrent  vein  near  the 
middle;  third  cubital  cell  receiving  the  second  recurrent  vein  near  the 
basal  fourth;  l^s  normal;  sheath  straight  above,  convex  below,  the 
apex  rather  narrowly  rounded.  Black;  dypeus,  labrum,  spot  on  the 
mandibles,  posterior  margin  of  the  eyes,  inner  mai^in  of  the  eyes, 
posterior  margin  of  the  pronotum,  teguise,  4  anterior  l^s  beneath 
from  the  apices  of  the  femora,  the  bases  of  the  posterior  tibi»  beneath, 
and  sides  of  the  propodeum  yellow;,  wings  hyaline,  behind  the  bases 
of  the  stigma  strongly  dusky;  venation  black. 

Biltmore,  North  Carolina.  Described  from  1  female  collected 
June  27,  1912,  by  W.  L.  McAtee. 

Type.—Ca,t.  No.  15244,  U.S.N.M. 

TBNTHRBDXLLA.  fISHBRI,  ntw  apMlat. 

Allied  to  TerUhredeUa  angvlifera  (Norton),  but  the  yellow  on  the 
mesonotum  and  the  black  pectus  will  readily  separate  it  from  this 
species.  In  some  characters  this  agrees  with  the  description  of 
ventralis  Say,  but  there  is  not  sufficient  evidence  to  prove  that  this  is 
Say's  species. 

Female. — ^Length  10.5  mm.  Labrum  short,  anterior  margin 
broadly  rounded;  clypeus  arcuately  emarginate,  the  lobes  truncate; 
supraclypeal  fove»  small,  punctiform;  supraclypeal  area  flat;  antennal 
furrows  complete  but  not  sharply  defined;  ocellar  basin  shallow, 
V-shaped  above  the  anterior  ocellus;  postocellar  furrow  straight, 
well  defined;  postocellar  area  nearly  quadrate;  postocellar  line  a  little 
more  than  hsM  as  long  as  the  ocellocular  line;  third  antennal  joint 
longer  than  the  fourth;  mesonotum  shining,  with  a  few  scattered,  well 
defiGQed  pimctures;  stigma  tapering  to  the  apex;  second  cubital  cell 
distinctly  shorter  than  the  third;  1^  normal;  sheath  slightly  con- 
cave above,  slightly  convex  below,  broadly  roimded  apically.  Black; 
clypeus,  labrum,  mandibles  except  piceous  apices,  face  below  anten- 
n8B,  two  spots  above  the  antennae,  cheeks,  posterior  margin  of  the 
head,  inner  margin  of  the  eyes  extending  to  the  vertex  and  uniting 
with  a  band  on  the  posterior  mai^in  of  the  head,  two  small  spots 
on  the  posterior  margin  of  the  postocellar  area,  spot  on  sides  of  the 
pronotum,  posterior  margin  of  the  pronotum,  tegulsB,  lateral  margin 
of  the  prescutum,  two  spots  on  the  scutum  just  behind  the  prescutum, 
large  spot  on  the  soutellum,  scutellar  lobe,  vertical  spot  on  the 
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anterior  part  of  the  mesepistemum,  a  longitudinal  spot  on  tbe 
posterior  part  of  the  mesepistemum,  posterior  part  of  the  mesepi- 
meron,  spot  on  the  metepistemum,  sides  of  the  propodeum,  transverse 
median  spot  on  the  posterior  mai^gin  of  the  propodeiun,  metapostscu- 
tellnm,  and  median,  longitudinal  line  on  the  tergum,  ventral  aspect 
of  the  tergum  and  sternum,  yellow;  legs  black;  4  anterior  l^s  beneath 
yellorw;  most  of  the  4  anterior  tibi©  and  tarsi  yellow;  posterior  trochan- 
ters and  the  base  of  the  posterior  femora  beneath,  most  of  the  posterior 
tibisB  basally,  yellow;  wings  hyaline,  iridescent,  oosta  yellowish; 
venation  black. 

Plimmiers  Island,  Maryland.  Described  from  3  females,  the  type 
collected  July  7, 1907,  by  A.  K.  Fisher,  for  whom  the  species  is  named ; 
1  paratype  collected  July  21, 1907,  by  A.  K.  Fisher;  the  other  para- 
type  collected  May  30,  1908,  by  W.  L.  McAtee. 

Type.— Cat.  No.  15245,  U.S.N.M. 

Sixbfkmily  -A.a?I£-A.LirN"JK 
Genus  ATHALIA  Leach. 

ATRAUA  LUOBN8  HWUMATA  (Mactatt). 

Through  the  kindness  of  the  Imperial  Entomologist  of  Pusa,  India, 
a  specimen  of  this  subspecies  has  been  sent  to  me  for  study.  It  was 
collected  at  Lebong,  India,  September,  1908,  which  adds  a  new 
locality  for  this  form. 

Genus  TOMOSTETHUS  Konow. 

TOMOSTBTmrS  NIORANS  ] 


A  female  which  can  not  be  separated  from  European  specimens  of 
this  species  was  collected  at  Lebong,  India,  at  an  altitude  of  5,000 
feet,  in  September,  1908,  and  forwarded  to  me  for  study  by  the 
Imperial  Entomologist  of  India. 

Sn'bfimaLily  &mJuAJ^nyiXIJN JEl. 
Genus  PROSELANDRIA  Rohwer. 

PROSBLANDHIA  PBRUVIANA,  new  tpMie*. 

Of  the  species  placed  in  Proselandria,  the  species  here  described  is 
more  closely  allied  to  glahra  (Kirby),  but  it  may  be  separated  from 
this  last-mentioned  species  by  the  black  antenna  and  in  having  the 
mesepistemum  white  above.  Judging  from  the  description  the  spedes 
is  related  to  Stromboceros  obacurus  Konow,  but  the  black  hind  femora 
and  minor  structural  characters  will  readily  separate  it  from  Konow's 
species. 

Female. — ^Length  7  mm.  Labrum  narrowly  rounded  apically; 
clypeus  convex,  the  lateral  angles  broadly  rounded,  the  anterior 
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margin  nearly  truncate;  inner  margin  of  the  eyes  strongly  converging 
toward  the  clypens;  supraclypeal  area  flat;  supraclypeal  fove» 
poorly  defined;  middle  fovea  deep^  punctiform,  circular  in  outline; 
frontal  fove»  punctiform,  circular  in  outline,  slightly  above  the 
middle  fovea;  antennal  furrows  represented  by  broad,  shallow  de- 
pressions above  the  frontal  foven,  ocellar  basin  obsolete  ventrally 
but  indicated  dorsally  by  the  ridges  converging  behind  the  anterior 
ocellus;  postocellar  area  defined  laterally  by  elongate  furrows;  posto- 
cellar  furrow  obsolete;  postocellar  line  slightly  shorter  than  the 
ocellocular  line;  antennffi  long  and  slender,  ]>edicellum  about  twice 
as  long  as  the  apical  width,  third  antennal  joint  about  one-fourdi 
longer  than  the  fourth;  thorax  normal;  stigma  slightly  broader  near 
the  Bubangulate  base,  gently  rounded  to  the  apex;  third  cubital  cell 
decidedly  longer  than  the  second;  transverse  median  beyond  the 
middle  of  the  discoidal  cell;  legs  normal;  sheath  very  narrow,  straight 
above,  truncate  apically,  oblique  below  to  the  rounded  apex.  Black; 
clypeus,  labrum,  pronotum,  teguln,  first  perapteron,  anterior  margin 
of  the  prepectus,  dorsal  two-thirds  of  the  mesepistemum,  four  an- 
terior legs  except  a  spot  at  the  apex  of  the  femora  above  to  the 
apices  of  the  tibin  and  the  intermediate  tarsi,  and  the  trochanters 
white;  propodeum  and  abdomen  except  the  two  apical  segments  red- 
dish yellow;  wings  dusky  hyaline;  venation  black. 

Rio  Charape,  Peru.  Described  from  1  female  collected  September 
12, 1911,  by  C.  H.  T.  Townsend. 

Type.—CeA.  No.  15311,  U.S.N.M. 

Genus  STROMBOCEROS  Konow. 
Subgenus  NBOSTBOHBOCEBOS  Sohwer. 

The  type  of  this  subgenus  has  the  clypeus  arcuately  emaiginate. 
To  use  the  character  of  the  clypeus  as  generic  or  subgeneric  will 
make  it  necessary  to  add  a  new  subgenus,  which  at  present  seems 
unwise.  The  original  description  should,  therefore,  be  amended  to 
read:  Clypeus  truncate  or  arcuately  emaiginate. 

STROMBOCBROS  (NBOSTROBffBOCBROS)  MBTALUCA  Rohwer. 

This  species  is  evidently  related  to  Stromhoceros  cenckralis  Konow, 
which  Enslin  says  is  a  synonym  of  alhicomus  Konow,  but  may  be 
separated  from  cenchmlia  by  the  shape  of  the  sheath.  Konow 
describes  the  sheath  of  eenchralia  as  ^'subacuminate."  The  sheath 
of  metaUica  is  truncate  apically. 

STROMBOCSROS  (RBOSTROHBOCSROS)  CARULEICBPS  (CamMoa). 

Clypeus  truncate.  Enslin  considers  cservleiceps  (Cameron)  to  be 
synonymous  with  Isevis  Konow.  He  may  be  correct;  I  have  not 
seen  the  type  of  either  species,  but  a  species  which  agrees  with  the 
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original  description  of  cssrvleicepa  and  comes  from  approximately 
the  same  locaJitj  differs  from  the  original  description  of  Isevis  in 
having  the  clypeus  truncate.  Konow  describes  the  dypeus  of  Isevis 
thus:  "Brevi,  punctato,  apice  late  emarginato." 

The  following  characters  may  be  useful  in  the  determination  of 
this  species:  Supraclypeal  area  rectangular  in  outline,  flat;  middle 
fovea  large,  walls  sloping,  quadrate  in  outline;  frontal  fove»  small, 
pimctiform,  circular  in  outline;  anteimal  furrows  ending  in  puncti- 
form  fove»  just  above  and  inside  of  the  frontal  fovese;  a  deep, 
large  depression  in  front  of  the  anterior  ocellus,  a  furrow  from  ante- 
rior oceUus  to  the  poorly  defined  postocellar  furrow;  sheath  broad, 
straight  above,  broadly  rounded  apically,  sharply  tapering  below. 

STROBCBOCSROS  (NBOSTROMBOCBROS)  A88A1CB1I8IS,  ntw  apMlat. 

In  Enslin's  table  of  the  Oriental  species  of  Stromboceroa  this  runs  to 
Issvia  Konow  and  congener  Konow.  It  differs  from  both  of  these  in 
having  the  apex  of  the  femora  yellowish  and  in  the  different  confor- 
mation of  the  head. 

Male. — ^Length  6.5  mm.  Clypeus,  truncate;  supraclypeal  area, 
rectangular  in  outline,  slightly  convex  above;  middle  fovesB,  deep, 
punctiform,  circular  in  outline;  frontal  foveae,  punctiform,  circular 
in  outline;  antennal  furrows,  faint,  shallow;  oceUar  basin  represented 
by  a  depression  which  is  open  below  and  V-d  above;  postocellar  area 
completely  defined  by  furrows,  about  one  and  one-half  times  as  wide 
as  long;  postocellar  line  a  little  more  than  half  as  long  as  ocellocular; 
pedicellum,  longer  than  ^de;  third  antennal  joint,  about  one-third 
longer  than  fourth;  stigma,  gently  rounded  below,  transverse  radius, 
nearly  interstitial  with  the  third  transverse  cubitus;  first  transverse 
cubitus,  obsolete;  hypopygidium,  narrowly  rounded;  tarsal  claws, 
deft.  Black;  head  with  a  faint  bluish  tinge;  labrum,  posterior 
margin  of  pronotum,  first  perapteron,  apices  of  coxsb,  trochanters, 
apices  of  f  emara,  and  tibi»  (except  apex)  yellowish  white.  Venation, 
dark  brown;  wings,  subhyaline. 

Khasi  Hills,  Assam;  one  to  three  thousand  feet.  One  male 
collected  March  17, 1907.  Received  from  the  Imperial  Entomologist 
of  Pusa,  India. 

Typ^j.— Cat.  No.  1676,  U.S.N.M. 

Genus  PTERONIDEA  Rohwar. 
PTBROinDSA  PULCHELLA,  ntw  fptdot. 

In  Marlatt^s  revision  of  North  American  Nematin»  this  runs  to 
populi  Marlatt.  It  is  separated  from  that  species  in  not  having  the 
antennal  furrows  strongly  depressed  above  the  crest,  in  the  shape  of 
the  ocellar  baain  and  other  characters. 
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Female, — ^Length  7.5  mm.  Clypeus  deeply,  arcuately  emarginate, 
lobes  subtrmicate;  supraclypeal  area  triangular  in  outline,  strongly 
convex;  supraclypeal  foveae  deep,  confluent  with  antennal  foveae; 
middle  fovea  circular  in  outline;  walls  sloping;  crest  sharply  defined 
centrally,  not  broken;  ocellar  basin  U  shaped,  the  legs  slightly 
diverging  toward  the  crest,  V-d  posteriorly;  antennal  furrows  obso- 
lete; shallow  depressions  laterally;  postocellar  furrow  not  sharply 
defined;  postoceUar  area  not  defined  laterally;  postocellar  line  much 
longer  than  the  ocellocular;  antenna  tapering,  third  and  fourth 
joints  subequal;  stigma  short,  rounded  below;  cerci  long,  tapering; 
sheath  broad,  slightly  convex  above,  apex  narrowly  truncate  and 
obUquely  rounded  to  base;  inner  tooth  of  claws  shorter  than  the 
outer.  Black;  labrum,  palpi,  tegubd,  coxsb  except  above  (basally), 
trochanters,  four  anterior  tibiss  and  tarsi  (except  black  spot  on  apex 
of  median  tibi»  above),  and  basal  third  of  hind  tibiae,  whitish;  angles 
of  the  pronotum,  and  femora  (except  apex  of  hind  pair)  rufo-ferrugi- 
nous;  abdomen  (except  the  two  basal  tergites),  cei^ci  and  sheath 
bright  cherry  red;  wings  hyaline,  iridescent;  venation,  including 
stdgma,  black;  costa  yellowish.  The  above  description  of  the  color 
is  from  a  fresh  specimen. 

Cabin  John,  Maryland.  One  female  collected  April  28,  1912,  by 
M.  C.  van  Duzee. 

Type.— Cat.  No.  14797,  U.S.N.M. 

PTBROinDBA  VANDXnEBBI,  new  apMlat. 

Related  to  Pteronidea  meniica,  but  may  be  separated  from  this 
species  by  the  triangularHshaped  middle  fovea  and  low  ocellar  basin 

Female, — ^Length  5.5  mm.  Clypeus  angularly  emarginate,  lobes 
rounded;  supraclypeal  fove»  confluent  with  antennal  foveee;  supra- 
clypeal area  convex;  middle  fovea  triangular,  breaking  through  the 
crest;  antennal  furrows  sharply  defined,  biangulate;  ocellar  basin  well 
defined,  triangular  in  outline,  the  base  (which  is  the  crest)  being  much 
longer  than  the  sides;  depression  behind  the  anterior  ocellus  V-shaped, 
the  legs  of  the  V  forming  furrows  behind  the  lateral  wall  of  the  ocellar 
basin;  postocellar  furrow  angulate  anteriorly,  not  sharply  defined; 
postocellar  area  well  defined,  about  two  and  a  half  times  as  wide  as 
the  lateral  length;  postoceUar  line  shorter  than  the  ocellocular;  third 
antennal  joint  distinctly  shorter  than  the  fourth;  stigma  broader  near 
base,  rounded  below;  sheath  straight  above,  roimded  from  apex* 
rather  broad.  Greenish  (in  life);  palpi,  apices  of  the  mandibles, 
antennsB,  area  inside  of  antennal  furrows  above  crest,  mesonotum 
except  sutures,  apex  of  scutellmn,  metanotum,  abdomen  centrally 
above,  and  the  tarsi,  Uack;  wings  hyaline;  venation  black;  stigma  and 
costa  pallid. 

Chain  Bridge,  Virginia.  One  female  collected  April  26,  1912,  by 
M.  C.  van  Duzee,  for  whom  the  species  is  named. 

TVpe.— Cat.  No.  14796,  U.S.N J^ 
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Genus  PRISTIPHORA  Latreille. 

PRISTOPHORA  XAIVTHOTRACHBLA,  IMW  spedet. 

Related  to  PristopJiora  paUicoxa  Rohwer,  and  may  be  separated 
from  that  species  by  the  shorter  third  antennal  joint,  elongate 
middle  fovea,  black  supraclypeal  area,  and  other  minor  characters. 

Female. — ^Length  5.5  mm.  Labrum  truncate  apically ;  clypeus  very 
slightly,  arcuately  emarginate;  supraclypeal  fovese  punctiform,  deep, 
confluent  with  antennal  foveee;  supraclypeal  area  narrow,  convex; 
middle  fovea  deep,  elongated;  antennal  furrows  obsolete;  postocellar 
furrow  obsolete;  postocellar  area  defined  laterally  by  punctiform 
foveae,  about  five  times  as  wide  as  long;  postocellar  line  distinctly 
longer  than  the  ocellocular;  antennas  longer  than  head  and  thorax, 
tapering;  third  antennal  joint  about  one-fifth  longer  than  fourth; 
head  below  the  supraorbital  line  coarsely  granulate;  thorax  shining, 
sparsely  punctured;  stigma  short,  broadest  a  little  basad  of  the 
middle,  tapering  apically;  first  transverse  cubitus  wanting;  third 
cubital  cell  a  little  longer  than  the  apical  width ;  sheath  rather  broad, 
slightly  convex  above,  rounded  from  the  upper  apex  to  the  base. 
Black;  apex  of  the  clypeus,  labrum,  mandibles  (except  piceous  apices), 
palpi,  pronotum  broadly,  tegulae,  four  anterior  legs,  posterior  legs 
(except  a  spot  on  dorsal  apices  of  femora,  apical  fourth  of  tibisB  and 
the  tarsi  which  are  black)  and  venter  bright  yellow;  wings  hyaline, 
iridescent;  venation,  including  stigma,  dark  brown;  costa  yellowish 
brown. 

Cabin  John,  Maryland.  One  female  collected  April  29,  1912|  by 
M.  C.  van  Duzee. 

Tyy^.— Cat,  No.  14798,  U.S.NJyL 
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FOSSIL  COLEOPTERA  FROM  FLORISSANT  IN  THE  UNITED 
STATES  NATIONAL  MUSEUM. 


By  H.  F.  WiCKHAM, 

ProfeitoT  of  Entomology  in  the  State  Univernty  of  lotoa,  lotoa  OUy, 


INTRODUCTION. 

In  furtherance  of  a  plan  for  completing  the  study  of  all  the 
accessible  fossil  Coleoptera  from  the  Miocene  shales  of  Florissant, 
I  have  been  intrusted  with  the  imworked  material  in  this  group 
contained  in  the  collections  of  the  United  States  National  Museum. 
Several  interesting  novelties  have  been  met  with  in  examination 
of  the  specimens,  the  most  remarkable  of  which  is  the  beautifully 
preserved  example  of  Miostenosis  lacordairei,  apparently  most  closely 
related  to  a  tribe  of  TenebrionidsB  not  now  occurring  in  North 
America.  The  present  report  does  not  exhaust  the  material,  but 
contains  descriptions  and  figures  of  most  of  the  species  of  immediate 
importance,  the  balance  of  the  collection,  consisting  principally  of 
more  obscure  insects,  can  be  handled  better  in  a  comparative  study 
with  others  now  in  hand  from  different  sources.  . 


SYSTEMATIC  LIST  OF  SPECIES  STUDIED. 

CUCUJIDJI. 

Liihoooryne  arcuaia,  new  epecies. 

CBYPTOPHAGIDiE . 

Cryptophagiu  bassleri,  new  epecies. 

TBifNOCHn.n)iB. 
Tenehroides  corrugatay  new  species. 
Btrrhtoji. 


CARABIDiB. 

Pterosticlnu  vnilcotti  Scndder. 
Amara  veteraia  Scudder. 
powellii  Scudder. 

DYTiscroiB. 
Agabua  florissantenns,  new  species. 

SlLPHTOJI. 

Anisotoma  nbylloy  new  species. 

Staphtlinidjb. 
Aleocharopsia  caseyi,  new  species. 

secunday  new  species. 
Queditu  chamberlini  Scudder. 
Staphylinus  Vulcan^  new  species. 
PhiUynihus  rruxmduhis  Scudder. 
Stenus  morsei  Scudder. 
Miolithocharis  lUhograpkicay  new  speciee 


No9oteiocus  dehilis  Scudder. 
Amphicyrta  inhsua  Scudder. 
Byrrhus  romingeri  Scudder. 

BUPRBSTTDA. 

Anthaxia  exhumatOy  new  species. 
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SYSTEMATIC  LIST  OF  SPECIES  STUDIED-€ontinued. 


Lamftridje. 

Chauliognaihus  prutinus  Scudder. 
Podabrxu  wheelGri  Wickham. 

LUCANEDJI. 

LticanusfossiliSf  new  species. 

SCARABJBIDiB. 

Atsenius  patescens  Scudder. 
Aphodius  granarUndes,  new  species. 
MacrodacbyluB  plxUo  Wickham. 
Diplotaxis  aurora,  new  species. 

Cbrambtcidji. 

Leptura  anUeurrens,  new  species. 

ponderosisnmaj  new  species. 

CHRYSOMEUDiB. 

SyttenafioriisantenHs,  new  species. 

Bruchida. 

Bruchus  dormescens,  new  species. 
exhumatui  Wickham. 


TSNEBRIONIDiB. 

Mioitenons  lacordaiirei,' new  species. 
Blapttinus  lineUUy  new  species. 
Platydema  bethunei,  new  species. 

RHTNCHITIDJt. 

RhynchiUi  tubterraneuM  Scudder. 

OnORHTNCHID  Jt . 

Evopa  veneratut  Scudder. 

CURCUUONIDJt. 

Geralophus  antiquariui  Scudder. 

8axttonL$  Scudder. 

foiiiciuM  Scudder. 

repontus  Scudder. 

Ia8$atus  Scudder. 

retrittu  Scudder. 
Coniatut  eviseerattu  Scudder. 
Cleomu  exterraneuM  Scudder. 

fagnUri  Scudder. 
DoryUmui  williamti  Scudder. 
RhysoBtemum  Umgiroitre  Scudder. 
Cryptorhynehus  profusu$  Scudder. 
Balanmus  mintisculiu  Scudder. 


DESCRIPTIONS  OF  GENERA  AND  SPECIES. 
Genus  PTEROSTICHUS  Bonelli. 

PTSROSnCHUS  WALCOm  Scuddtr. 

A  specimen  referred  here  is  slightly  smaller  than  the  measurements 
given  by  Scudder.  The  elytron  shows  the  large  ocellate  pui;ictures 
along  the  eighth  stria  which  are  common  among  recent  species  but 
which  were  not  mentioned  in  the  original  description  of  the  present 
insect. 

Cat.  No.  59644,  U.S.N3f. 

Genus  AMARA  Bonelli. 

AMARA  VBTBRATA  Scuddtt. 

The  fossil  referred  to  this  species  is  in  rather  poor  condition.  It 
exceeds  the  measurements  given  by  Scudder  by  about  1  millimeter, 
but  is  not  otherwise  tangibly  different.    Length,  8.75  mm. 

Cat.  No.  59645,  U.S.N3f . 

AMARA  POWSLLn  ScuddM. 

One  specimen,  agreeing  well  with  figures  and  description. 
Cat  No.  59646,  U.S.N.M. 
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Genus  AGABUS  Leach. 

AOABU8  FLOSISSAHTXNSIS,  ntm  ipedet. 

Plate  23,  figs.  1,  2. 

Preserved  in  ventral  view  and  much  carbonized  so  that  most  of 
the  sutures  and  details  of  minute  structure  are  lost.  Form  ovate, 
sides  not  parallel.  Lone  of  demarcation  between  head  and  prothorax 
not  distinguishable,  but  the  latter  is  broader  posteriorly,  as  in  most 
of  the  species  of  the  genus.  Hind  leg  with  the  third  and  fourth  tarsal 
joints  shorter  than  the  second  and  fifth,  claws  rather  long,  ciu^ed 
and  equal.  Length,  11.35  mm.;  width  of  elytra,  about  the  middle, 
6.30  mm. 

Type.—Cht.  No.  69632,  U.S  JT31. 

One  specimen.  This  insect  is  somewhat  similar  in  form  to  Agdbus 
(Gaurodyies)  anisiimi,  but  is  more  obtuse  behind.  It  is  also  much 
larger,  equaling  in  size  any  of  the  specimens  of  A,  lugens  in  my  col- 
lection. The  generic  reference  seems  fairly  safe,  the  fades  agrees 
with  Agabus,  so  do  the  ventral  sclerites  as  far  as  shown,  while  the 
daws  are  entirely  unlike  those  of  our  other  genera  of  large  Dytiscids 
to  which  the  specimen  might  otherwise  be  presumed  to  belong, 
although  they  agree  closely  with  Agahus.  The  tarsal  joints  are  also 
proportioned  as  in  this  genus.  The  coxal  processes  are  less  divei^ent 
than  in  the  recent  forms  with  which  I  have  compared  this  species, 
but  they  are  evidently  somewhat  shifted,  as  will  be  seen  from  their 
position  in  the  figure.  On  accoimt  of  the  peculiar  preservation  of 
the  specimen  in  hand  the  outlines  have  a  haziness  of  definition  defy- 
ing dose  delineation.  The  figures  are  therefore  more  diagrammatic 
than  usual,  and  the  veetiture  of  the  hind  tarsus  must  be  considered 
as  a  conventional  representation,  not  as  a  copy.  In  the  original, 
the  hair  prints  are  too  obscure  for  reproduction  in  the  camera  lucida. 

Genus  ANISOTOMA  Illiger. 

AMISOTOMA  SIBYLLA,  newipedet. 
Plate  24,  figs.  5-8. 

Preserved  in  part  profile.  Head  rather  large,  slightly  deflexed, 
pronotum  r^ularly  but  not  strongly  arched  on  the  disk,  elytral  disk 
more  arched  and  not  continuing  the  thoracic  curve.  No  sculpture 
can  be  distinguished  upon  the  head  and  thorax,  but  the  elytra  are 
marked  with  rather  distant  shallow  stri®,  showing  traces  of  lightly 
impressed  moderately  laige  punctures,  these  pimctures  separated  by 
considerably  more  than  their  own  diameters.  Legs  rather  long, 
front  tibia  broadened  at  tip  and  spinose  on  the  anterior  margin, 
middle  tibi»  wanting,  hind  tibi»  about  straight,  more  slender  than 
the  anterior,  with  apparently  three  rows  of  short  spines  on  the  face, 
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serially  arranged  so  as  to  give  a  striate  effect.  Antenna  with  the 
first  joint  concealed,  the  second  and  third  subequal  but  with  the  latter 
a  litUe  more  slender,  fourth,  fifth,  and  sixth  gradually  a  little  broader, 
seventh  much  larger,  eighth  small,  ninth  about  the  size  of  the  sev- 
enth, tenth  similar  to  the  ninth,  eleventh  a  little  narrower  and 
rounded  at  the  tip.  Length,  3.35  mm.  Height,  at  base  of  elytra, 
1.70  mm. 

Type.—Csit.  No.  59633,  U.S.N.M. 

One  specimen.  In  general  build,  it  seems  nearer  A.  valida  than 
to  any  of  the  other  recent  North  American  species,  but  differs  in 
sculpture  and  in  leg  structure.  The  antenna  exactly  answers  the 
characters  of  the  genus,  as  will  be  seen  by  reference  to  the  figure. 

ALEOCHAROPSIS,  ne-w  genus. 

This  name  is  proposed  for  a  magazine  genus  to  contain  fossil  forms 
of  an  Aleocharinid  facies  but  of  undetermined  affinities.  The  type 
is  A.  caaeyi,  described  below,  which  has  a  general  likeness  to  some 
of  the  large  recent  Aleocharini,  notably  to  Maseoehara,  but  differs  in 
the  shorter  antennsB,  the  thoracic  outline  and  the  long  setse  of  the 
pronotal  disk.  It  agrees  with  the  genera  related  to  Maseochara  and 
Baryodma  in  the  short  elytra  and  the  long  blunt  strongly  margined 
abdomen,  with  apparently  seven  exposed  segments,  the  basal  portion 
being  uncovered  because  of  the  brevity  of  the  wing  covers. 

ALBOCHAROPSIS  CASSTI,  iMw  ipedes. 
Plate  22,  fig.  4. 

Form  elongate  and  rather  slender,  subparallel.  Head  not  very 
well  preserved,  the  shape  distorted.  Eye  apparently  small  but  not 
distinctly  shown.  Antennae,  one  of  which  is  complete,  only  as  long 
as  the  head,  moderately  incrassate  distally.  Prothorax,  as  preserved, 
nearly  one  and  a  half  times  as  broad  as  long,  broader  at  apex  than 
at  base,  a  long  seta  in  each  anterior  angle,  sides  regularly  arcuate, 
the  greatest  width  slightly  in  front  of  the  middle,  all  the  angles  ob- 
tuse. Elytra  strikingly  small,  about  as  long  as  the  prothorax,  the 
length  of  each  elytron  approximately  equal  to  one  and  one-third 
times  its  own  breadth.  Abdomen  longer  than  all  the  rest  of  the 
body,  distinctly  margined  at  sides,  the  apical  appendages  presumar 
bly  indicated  by  a  cloud  in  the  position  usually  occupied  by  these 
structures.  Sculpture  of  the  head,  prothorax,  and  elytra  probably 
very  fine,  since  no  definite  characters  can  be  made  out  except  a  few 
scattered  punctures  which  may  belong  to  the  stone,  the  abdominal 
segments  minutely  scabrous,  distinctly  and  rather  strongly  haiiy 
along  the  posterior  margins  and  with  a  few  somewhat  longer  hairs 
projecting  from  the  sides.  Length,  exclusive  of  apical  cloud,  10.80 
mm.;  of  head,  1.40  mm.;  of  prothorax,  about  the  same;  of  elytrft^ 
a  very  little  more.    Width  of  elytra,  conjointly,  2.40  mm. 

Ti/p^.— Cat.  No.  59634,  U.S.N.M. 


Digitized  by  VjOOQIC 


TO.  1082.    F088IL  COLEOPTERA  FROM  FLORISSANT'-WICKHAM.         287 

I  can  not  see  that  this  is  related  to  any  of  the  StaphjlinidsB  de- 
scribed by  Scudder.  Perhaps  the  most  striking  feature  is  the  small 
elytra  which  remind  one  of  Surdus  in  the  Peederini.  I  believe  that 
the  shape  of  the  prothorax  is  correctly  given  in  the  description,  and 
that  the  lobate  structure  at  the  base  of  this  segment  is  a  displaced 
piece,  though  in  some  lights  it  appears  continuous  with  the  thoracic 
disk,  and  in  that  event  the  prothorax  would  be  broader  toward  the 
base  than  in  front  of  the  middle. 

The  insect  is  named  for  Col.  Thomas  L.  Casey,  of  Washington, 
District  of  Columbia 

ALBOCHAROPSIS  SBCUNDA,  new  ipedes. 
Plate  22,  figs.  5,  6. 

Less  elongate  than  A,  caseyi.  Head,  as  preserved,  a  little  longer 
than  broad.  Antenna  short,  reaching  slightly  beyond  the  pro- 
thoracic  apex,  first  joint  large,  the  third  hardly  longer  than  the 
second,  remainder,  to  the  ninth,  more  or  less  strongly  transverse, 
extreme  apex  indistinct.*  Prothoracic  width  equal  to  about  one  and 
one-half  times  the  length,  form  somewhat  distorted  so  that  the  shape 
of  the  sides  is  not  determinable.  Elytra,  conjointly,  broader  than 
the  prothorax,  which  they  distinctly  exceed  in  length,  apices  trun- 
cate, the  sides  subparallel.  Abdomen,  at  base,  about  as  broad  as 
the  elytral  apices,  tapering  thence  to  the  tip.  Legs  moderate  or 
rather  short.  Sculpture  not  visible  at  any  point,  except  on  the 
abdomen,  where  it  consists  of  fine  punctures  giving  rise  to  rather 
long  moderately  close-set  hairs.  Like  A,  caseyi ,  this  insect  has  a 
long  seta  (not  shown  in  the  figure)  inside  of  each  anterior  prothoracic 
angle.  Length,  to  tip  of  middle  abdominal  projection,  9.90  mm. 
Width,  across  elytra,  2.25  mm. 

Type.— Cat.  No.  59635,  U.S.N.M. 

One  specimen.  Compared  with  A.  caseyi,  this  insect  is  readily 
known  by  the  relatively  longer  elytra.  The  difference  in  abdominal 
appearance  may  be  due  to  accidental  expansion  or  contraction.  This 
one  shows  the  last  segment  to  be  apparently  tridentate,  but  under 
high  power  the  middle  process  is  seen  to  be  double.  It  can  not  be 
Tachinus  somnuUus  (to  which,  at  first  sight,  it  has  some  resemblance) 
because  of  the  difference  in  antennal  structure. 

Genus  QUEDIUS  Stephens. 

QTTBDIUS  CHAMBBRLmi  Scudder. 

A  single  example  is  presumed  to  belong  here.  In  view  of  the  fact 
that  the  original  figure  of  this  species  was  not  made  from  the  type 
and  that  the  two  later  figures  ^  differ  in  thoracic  proportions  to  such 
an  extent  as  to  preclude  the  possibihty  of  their  representing  a  single 
q)ecies,  the  identification  is  open  to  some  doubt. 

Cat.  No.  59647,  U.S.N.M. 

1  Moil  U.  S.  Geol.  Snrv.,  vol.  40^  pi.  5,  flgi.  10  and  U. 
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Genus  STAPHYLINUS  Linnaeus. 

STAPHTLnniS  VULCAN,  ntm  ipedes. 
Plate  22,  fig.  7. 

Preserved  in  dorsal  view.  Form  elongate,  more  like  that  of  Ocypus 
than  of  Staphylinusy  head  suborbiciilar  as  in  the  group  contaming 
the  recent  S.  hadipes.  Antennse  rather  short  and  but  slightly  en- 
larged distaUj;  the  first  to  third  joints  elongate,  the  second  shorter 
than  either  the  first  or  third,  the  remainder  transverse,  the  last  a 
little  longer  and  rounded  at  the  tip.  Eyes  not  definable  as  such, 
but  not  prominent  nor  disturbing  the  contour  of  the  head.  Pro- 
thorax  about  equal  to  the  head  in  size,  base  and  apex  subequal, 
sides  apparently  regularly  arcuate  each  way  from  about  the  mid- 
dle, the  angles  not  well  defined  but  obtuse  and  not  prominent. 
Elytra  about  one  and  a  half  times  as  long  as  the  prothorax,  humeri 
ill-defined,  sides  somewhat  rounded,  the  pair  (as  preserved)  probably 
overlapping  a  little  along  the  suture  whkh  is  not  distinctly  marked. 
Abdomen  with  the  sides  subparallel  to  thcf  anterior  margin  of  the 
fifth  segment,  thence  tapering  to  the  tip.  Terminal  processes  ob- 
scure. Legs  moderate,  t&e  front  pair  stouter,  the  tarsus  (in  this 
specimen,  which  is  therefore  presumably  a  male)  stron^y  dilated. 
The  sculpture  of  the  insect  is  not  well  shown,  but  appears  to  have 
been  a  subscabrous  punctuation.  A  few  well  defined  hair  prints  on 
the  cheeks  indicate  vestiture  of  a  type  similar  to  that  now  seen  on 
8.  hadipes.  Length,  exclusive  of  the  terminal  appendages,  13.50 
mm.;  of  tiie  head,  2.20  mm.;  of  the  prothorax,  a  little  less;  of  the 
elytra,  2.65  mm. ;  of  antenna,  from  margin  of  head,  2.75  mm.  Width 
of  head,  2.10  mm;  of  elytra,  2.30  mm.;  of  the  abdomen  across  the 
fourth  exposed  s^ment,  2.45  mm. 

Type.— Cat.  No.  59636,  U.S.N.M. 

This  insect,  known  from  a  single  specimen,  has  the  slender  form 
of  an  Ocypus,  but  I  have  preferred  to  place  it  in  StapTiylinus  on 
account  of  the  shape  of  the  head  and  the  antenna!  structure,  both 
of  these  features  allying  it  with  8,  badipes,  to  which  it  has  been  com- 
pared. In  the  specimens  of  Ocypus  at  my  command,  the  antennsB 
are  much  more  slender.  It  is  a  somewhat  larger  insect  than  Scud- 
dor's  8.  lesleyi,  from  these  shales,  and  that  species  is  described  as 
having  a  subtriangular  head,  which  would  put  it  in  a  different  group. 
From  8.  vetulus  Scudder,  the  new  species  differs  in  being  much 
smaller  and  more  slender. 

Genus  PHIJLONTHUS  Curtis. 

pmLONTHUS  BCARCmULTTS  Scoddar. 

A  specimen  with  reverse,  showing  underside  and  antenn»,  ia 
assigned  here  with  some  doubt.  It  is  a  little  lai^r  than  the  meas- 
urements given  by  Scudder,  reaching  the  length  of  13.76  mm. 

Cat.  No.  59648,  U.S.N.M. 
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Genus  STENUS  Latreille. 

STBHUS  MOR8BI  8cadd«. 
Pkte  22,  fig.  3. 

A  fairly  good  speciinen  of  a  Staphylinid  in  this  collection  agrees  in 
all  respects  with  the  figure  and  description  of  Bledms  morsei  Scudder. 
However,  I  refer  it  with  some  confidence  to  Sterms  and  believe  that 
Scudder  erred  in  his  generic  assignment.  All  the  visible  characters 
of  his  figure  are  those  of  Sterma,  the  coarse  sculpture  (Scudder  speaks 
of  granulations,  but  I  presimie  that  his  specimen,  like  mine,  was  a 
reverse),  the  long  abdomen  with  seven  plainly  visible  segments,  the 
slender  legs  and  antenn®,  none  of  which  features  are  in  the  least  like 
Bledius  armatus,  with  which  he  compares  his  insect.  I  figure  the 
specimen  in  hand,  since  it  gives  a  somewhat  different  view  of  the 
s]>ecies. 

It  is  interesting  to  note  in  this  connection  that  Scudder  was  inclined 
to  refer  Stenua  prodrom/ua  Heer  Cfrom  Aix)  to  Bledius.  In  this  he  is 
not  followed  by  Handlirsch,  who  lists  several  other  Stent  from  the 
Tertiaries  of  Europe. 

Cat.  No.  59637,  U.S.N3I. 

MIOLITHOCHARIS,  new  genus. 

Resembles  LUhocharis  (L.  coriicina)  in  general  form  and  differs  in 
the  roimded  head,  much  less  quadrate  prothorax,  and  particularly  in 
the  lack  of  long  setn  on  the  edges  of  the  head,  prothorax,  and  abdo- 
men. The  type  is  M.  litliographica,  described  below,  which  seems 
best  assigned  near  IMhocharis  by  the  antennal  structure,  the  form  of 
the  body,  and  by  the  uniform  sculpture  of  fine  punctuation  accompa- 
nied by  a  covering  of  short  delicate  hairs. 

MIOLITHOCHARIS  UTHOORAPmCA,  newtpMlet. 
Plate  22,  figs.  1,  2. 

Form  moderately  elongate.  Head  about  as  long  as  broad,  ovate, 
the  hind  angles  roimded,  eyes  not  defined.  Antenn»  longer  than 
usual  in  the  Staphylinidsd  of  Florissant,  reaching  to  within  about  one- 
third  of  the  prothoracic  base,  the  first  joint  large  and  apparently  about 
as  long  as  the  next  two,  the  second  scarcely  shorter  than  the  third, 
which  is  longer  than  the  fourth,  fifth  still  a  little  shorter,  sixth  to 
tenth  more  transverse,  submoniliform,  eleventh  longer,  oval,  the  in- 
crassation  of  the  terminal  joints  not  strong.  Prothorax  a  little 
shorter  than  the  head,  subquadrate  but  broader  than  long,  the  angles 
rounded.  Elytra  about  one-fourth  longer  than  the  prothorax,  con- 
jointly a  little  more  than  one-fifth  wider  than  long,  tips  truncate,  sides 
subparallel.  Abdomen  a  little  longer  than  the  rest  of  the  body,  sub- 
parallel  at  sides  to  about  the  middle,  thence  tapering  to  the  tip.  Legs 
804W— Proc.NJi.vol.45— 18 ^19 
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moderate  in  length,  rather  slender.  Sculpture  of  head,  prothorax, 
and  abdomen,  as  far  as  shown,  almost  uniform,  consisting  of  a  fine, 
microscopic,  not  very  dose  punctuation  with  a  clothing  of  short  fine 
hairs.    Length,  6.25  mm.    Width  across  elytra,  1.25  mm. 

Type.— Chi.  No.  59638,  U.S.N.M. 

This  finely  preserved  insect  can  not  be  referred  to  any  of  the  species 
described  by  Scudder.  It  is  absolutely  imlike  his  LWiocJuiris  seoUU, 
the  antennsB  alone  serving  to  differentiate  the  two.  Only  a  sin^e 
specimen  is  known. 

Genus  LITHOCORYNE  Scudder. 

UTHOCORTKB  ARCUATA,  Dew  ipedes. 
Plate  24,  figs.  3,  4. 

Resembles  L.  grams  from  the  Florissant  shales,  but  differs  in  size, 
scidpture,  and  the  form  of  the  prothorax.  General  shape  similar  to 
that  of  L.  graviSf  prothorax  with  the  perfect  side  regularly  arcuate 
throughout,  the  front  angles  prominent  and  sharp.  Head  distinctly 
closely  and  subconfluently  but  not  deeply  punctured,  the  prothorax 
at  sides  similarly  but  somewhat  more  strongly  punctured,  the  median 
area  much  less  distinctly  and  more  finely  so.  Elytra  with  the  basal 
area  less  strongly  punctured  than  the  thoracic  sides,  the  punctures 
forming  vague  series  but  fading  out  toward  the  apex.  Length,  4.75 
mm.  Width  across  the  elytra  at  middle,  2  mm. 
,     Type.— Cat.  No.  59639,  U.S.N.M. 

One  specimen.  A  comparison  of  the  figure  of  this  species  with  the 
figure  and  description  of  L.  gravis  will  show  several  differences.  Hie 
prothoracic  side  is  regularly  arcuate  in  L.  arcuaUif  but  nearly  straight, 
except  near  the  apex,  in  L.  grams.  Hie  sculpture  is  different,  since 
Scudder  describes  the  prothorax  of  his  species  as  being  covered  with 
minute  but  not  crowded  nor  prominent  granulations.  If  his  example 
were  a  reverse,  this  would  mean  that  the  punctuation  of  that  part,  in 
the  obverse,  would  be  rather  fine  and  well  separated,  while  in  L.  areuata 
it  is  rather  coarse  and  very  much  crowded.  There  is  a  very  serious 
discrepancy  between  the  description  and  figure  of  the  antenns  in 
Scudder's  work,  but  I  have  assumed  the  former  to  be  correct,  in  which 
case  the  antenn»  of  L.  gravis  and  L.  arcuaia  are  similar  excepting  tiie 
proportions  of  the  dub  joints.  In  my  species  the  terminal  articula- 
tion is  truncate,  possibly  due  to  distortion. 

Genus  CRYPTOPHAGUS  Herbst. 

C^RTPTOPHAOUS  B A8SLBRI,  ii«w  ipedM. 
Plate  24,  figs.  1,  2. 

Preserved  in  ventral  view.  Form  rather  short,  head  broad, 
antemia  11-jointed,  the  first  joint  large,  second  and  third  nairowa* 
and  successively  shorter,  fourth  to  seventh  subequal,  submonilifdnn, 
shorter  than  die  third,  eighth  apparently  partially  deoompoeed, 
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judging  from  its  shape  and  texture,  ninth  to  eleventh  forming  a 
rather  long  and  distinct  club.  Prothorax  injured  on  the  left  side, 
the  right  ia  furnished  with  two  subgranular  tooth-like  projections, 
sides  in  front  and  behind  these  processes  oblique  to  apex  and  base. 
Elytra  slightly  broader  than  the  prothorax,  sides  subparallel  to 
behind  the  middle,  thence  arcuate  to  tip,  inflexed  margin  long  and 
rather  broad.    Length,  2.40  mm.    Width  of  elytra,  1.20  mm. 

Type.— Chi.  No.  69640,  U.S.N Ji. 

One  specimen,  which  seems  to  be  a  good  Oryptophagua.  The  basal 
antennal  joint  is  less  swollen  .than  in  the  numerous  recent  species 
examined.  The  sculpture  is  obliterated  and  the  legs  can  not  be 
made  out.  The  species  is  named  after  Dr.  B.  S.  Bassler,  of  the 
United  States  National  Museum. 

Genus  TENEBROIDES  Filler. 

THrSBROmBS  CORItVOATA,  Dew  ipedM. 

Plate  23,  fig.  3. 

Preserved  in  ventral  view.  Body  elongate,  head  somewhat 
roughened  beneath*  Prothorax  distinctly  broader  than  long,  front 
margin  concave,  basal  nearly  straight,  sides  nearly  straight  and 
divergent  from  base  to  a  point  in  front  of  the  middle,  thence  arcu- 
ately  narrower  to  apex,  which  is  the  same  width  as  the  base.  Front 
angles  acute.  Elytra  showing  only  the  epipleural  portion,  which  is 
transversely  corrugated,  as  shown  in  the  figure.  Metastemum  long, 
side  piece  narrow,  subcuneiform.  Posterior  cox»  transverse,  ap- 
proximate. Abdominal  ventral  segments  subequal^  except  the  last, 
which  is  somewhat  shorter.  Length,  6.55  mm.  Greatest  width  of 
elytra,  2.25  mm. 

Tyye.— Cat.  No.  69641,  U.S.NJi. 

One  specimen.  By  the  form,  and  what  can  be  seen  of  the  sternal, 
coxal  and  abdominal  structure,  this  insect  agrees  well  with  the  genus 
in  which  I  have  placed  it,  the  size  being  about  equal  to  that  of  our 
smallest  living  North  American  species.  The  corrugation  of  the 
elytral  epipleur»,  which  seemed  at  first  to  be  a  disturbing  element, 
IB  shown,  in  less  degree,  by  several  of  our  native  forms.  I  have 
found  evidence  of  it  in  T.  mauritanica,  T.  casta/nea,  T.  laHcoUia,  T. 
margvnata,  and  T.  semicylindrica. 

Genus  NOSOTETOCUS  Scudder. 

If  OSOTBTOCUS  DBBILXS  Scuddw. 

One  specimen,  length,  4.50  mm.,  width,  3.25  mm.  These  meas- 
urements correspond  with  those  of  Scudder,  but  the  outline  is  a  little 
different. 

Cat.  No,  59649,  U.S.N  Ji, 
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Genus  AMPHICYRTA  Erichson. 

AMPHICTRTA  INHJtSA  ScuddOT. 

Two  specimens,  not  differing  in  size  nor  oUier  appreciable  detail 
from  Scudder's  description  and  figure. 
Cat.  No.  69660,  U.S.N  Ji . 

Genus  BYRRHUS  Linnaeus. 

BTBSHUS  ROBONOBRI  Scvdder. 

One  specimen,  agreeing  abnost  exactly  with  the  original  in  size. 
Cat.  No.  69661,  U.S.N.M. 

Genus  ANTHAXIA  Eschsoholtz. 

AUTHAZIA  BXHUICATA,  iMWipeciM. 

Plate  23,  figs.  4,  5,  6. 

Preserved  in  dorsal  view.  Form  similar  to  that  of  the  recent 
A.  aneogaster,  but  somewhat  less  obtuse  posteriorly.  Head  broad 
and  short,  anterior  outline  slightly  concave.  Antenn»  extending 
about  to  the  hind  margin  of  the  prothorax.  Prothorax  a  little  more 
than  twice  as  wide  as  long,  sides  prominent,  the  right  showing  the 
squarish  truncation,  which  is  so  well  marked  in  A.  ssneogcuter,  anterior 
margin  arcuately,  rather  weakly  lobed  at  middle,  hind  margin  sinuate 
each  side.  Elytra  at  humeri  a  little  broader  than  the  thoracic  base, 
tapering  to  apex,  which  is  a  little  truncate.  The  entire  upper  sur- 
face of  the  body  shows  the  same  type  of  sculpture  as  in  ^ .  aneogauter — 
a  coarse  reticulation  (fig.  6).  In  the  fossil  these  reticulations  are 
slightly  larger  on  the  prothorax  than  on  the  elytra  and  considerably 
larger  than  on  the  head.  Length,  7  mm. ;  of  elytron,  from  humerus 
to  apex,  4.90  mm.  Width  of  prothorax,  2.90  mm.;  of  one  elytron 
at  middle,  1.60  mm. 

Type.— Cat.  No.  69642,  U.S.N3f . 

One  specimen.  This  insect  goes  well  into  the  genus  AnOuuda  by 
all  the  visible  features.  As  far  as  can  be  told,  it  was  not  very  unlike 
the  species  with  which  it  has  been  compared  in  the  foregoing  descrip- 
tion, but  has  a  slightly  differently  shaped  head  and  elytra.  A. 
seneogaateTy  in  the  sense  understood  by  Dr.  George  Horn,  extends 
across  the  continent  from  Maine  to  British  Columbia  and  southward 
to  the  mountains  of  Southern  California,  including  in  its  range  the 
territory  formerly  inhabited  by  A.  exhumala.  The  figures  will  show 
the  relative  coarseness  of  reticulation  in  the  two  species. 

Genus  CHAULIOGNATHUS  Hentz. 

CHAULIOONATHUS  PRISTINUS  Scodder. 

Here  I  refer  a  specmien  from  the  Lacoe  collection,  which  answers 
the  description  of  the  above  species  in  what  I  regard  as  the  chief 
essentials.    The  abdomen  is  similarly  though  less  strongly  elongate, 
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the  elytral  proportions  are  very  nearly  the  same,  those  of  the  head 
almost  exactly  so.    Liength  of  this  example,  10.60  mm.;  of  eljrtra, 
6  mm.;  of  head,  1.50  mm.    Width  of  elytron  near   middle,  1.55 
mm.;  of  head,  1.75  mm.;  of  abdomen,  3  mm. 
Cat.  No.  59652,  U.S.N.M. 

Genus  PODABRUS  Westwood. 
PODABRV8  WHSXLBRI  Wkktaam. 

Two  specimens  in  rather  poor  condition. 
Cat.  No.  59653,  U.S.N.M. 

Genus  LUCANUS  Linnaeus. 

LVCANUS  VOSSILIS,  iMw  ipedes. 
Plate  23,  fig.  7. 

Represented  by  an  elytron,  a  scutellum  and  a  few  fragments  of 
tissue  belonging  to  the  prothoradc  disk.  The  elytron  is  proportioned 
almost  exactly  as  in  the  recent  L.  dama.  The  sculpture,  however,  is 
much  rougher,  somewhat  coarser  than  in  L.  placidua,  and  in  the 
specimen  is  granulate,  so  that  the  object  is  probabty  in  reverse. 
The  scutellum  is  similar  in  shape  to  that  of  L.  jllacidua  and,  as  in  that 
sp>ecie8,  is  smoother  at  the  tip,  this  latter  character  being  less  marked 
in  L.fogsUis.    Length  of  elytron,  18.50  mm.;  width,  11  mm. 

Type.— Chi.  No.  59643,  U.S.NJ^. 

One  specimen.  The  generic  reference  is  made  upon  the  propor- 
tions, form,  texture  and  sculpture  of  the  elytron,  after  comparison 
with  recent  species.  It  is  possible  that  the  fragment  belonged  to 
some  large  Scarabseid. 

Genus  AT^GNIUS  Harold. 

ATJBNinS  PATBSCBNS  ScttddOT. 

A  specimen  in  very  soft  shale  is  referred  here,  although  it  exceeds 
the  measurements  given  by  Scudder  a  little. 
Cat.  No.  59654,  U.S.N.M. 

Genus  APHODIUS  Illiger. 

APHODIUS  ORANARIOmSS,  Dew  ipedes. 

Pkte  25,  ^.  1. 

Preserved  as  a  reverse,  in  dorsal  view.  Form  somewhat  resembling 
the  recent  cosmopolitan  A.  granarius,  but  at  once  separable  therefrom 
by  the  narrower  etytral  sutural  interval.  Head  somewhat  distorted, 
clypeus  only  sparsely  and  rather  finely  pimctate,  anteriorly  sub- 
truncate,  front  angle  of  one  side  rounded,  that  of  the  other  side 
apparent^  prominent,  but  I  believe  the  prominence  ia  due  to  dis- 
placed mouth  parts,  since  there  is  some  evidence  of  a  demarcation 
matching  the  opposite  curve.    Prothorax  very  nearly  twice  as  broad 
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as  long;  sides  rather  regularly  arcuate,  apex  and  base  subequal,  front 
margin  a  little  arcuately  prominent  at  middle,  base  nearly  straight, 
anterior  angles  similar  to  those  of  the  head,  posterior  angles  obtuse, 
surface  of  disk  not  very  closely  sculptured  with  irr^ularly  pleu^ed 
distinct  rounded  punctures  which  become  smaller  (or  less  well  pre- 
^ryed)  at  the  sides  and  anteriorly.  ScuteUum  small,  subtriangular. 
Elytra  incomplete  along  the  margins  and  with  the  apices  broken  off 
but  with  distinct  sculpture  in  the  form  of  r^ular  strite  (eight  of  which 
show  on  the  better  side),  sharp  and  well  impressed,  the  strisB  with 
regular  rounded  punctures  separated  by  not  much  more  than  their 
own  diameters.  Interspaces  broad,  impimctate.  Legs  wanting. 
Length,  as  preserved,  6.10  mm.,  actual  length  in  life  probably  about 
6.25  mm.     Width  across  humeri  at  most  prominent  part,  2.60  mm. 

IVp«.— Oat.  No.  59655,  U.S.N.M. 

One  specimen  which  is  larger  than  AtaRnius  patescens  and  differs 
from  it  in  sculpture.  Since  the  fossil  is  in  reverse,  the  stri»  and 
punctures  described  above  are  represented  by  ridges  and  granules. 
It  is  easily  separable  from  the  other  known  Florissant  species  by  the 
characters  given. 

Genus  MACRODACTYLUS  Latreille. 

MACRODACTTLU8  PLUTO  Wlckliam. 

Two  specimens  are  contained  in  the  collection,  one  of  which  allows 
us  to  supplement  the  observations  made  upon  the  type  by  display  of 
the  left  antenna.  This  organ  is  composed,  as  far  as  can  be  made  out 
in  the  somewhat  indistinct  preservation  of  the  articulations,  of  seven 
joints,  besides  the  club,  the  scape  large,  the  stem-joints  subequal  in 
length  excepting  the  third  whidi  is  rather  longer.  The  club  is  not 
spread. 

Cat.  No.  69656,  U.S.N.M. 

Genus  DIPLOTAXIS  Kirby. 

DIPLOTAZI8  AURORA,  ntfw  «eciM. 
Pkte  25,  fig.  2. 

lUf^resented  by  an  elytron  about  the  size  of  that  of  the  recent 
Z>.  hrevicoUis  LeConte,  which  occurs  in  the  same  general  region. 
The  punctuation  is  fairty  coarse  for  this  genus,  more  so  than  in  the 
species  cited,  the  punctures  moderately  closely  placed  and  regular, 
slightly  smaller  toward  the  apex.  Besides  the  smooth  sutural 
maigin,  the  elytron  is  marked  with  four  double  series  of  regular 
punctxures,  inclosing  as  many  smooth  longitudinal  lines,  as  in  most 
recent  species  of  Diploiaxis.  Length  of  elytron,  9.50  mm.;  greatest 
breadth  of  same,  4  mm. 

Typ0.—C9A.  Na  69657,  U.S.N:M. 
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One  specimen.  I  feel  quite  satisfied  with  the  generic  reference.' 
The  fossil  is  more  coarsety  sculptured  than  D.  hremcoUis,  with  which 
it  is  comparable  in  size,  resembling  some  of  the  Ari2»>na  species  in  its 
heaTj  punctuation.  Since  the  specimen  is  a  reverse,  the  punctures 
are  represented  by  corresponding  elevations. 

Genus  JLEPTURA  Servllle. 

UEPTURA  AMTBCUKRmS,  new  ipedet. 
Plate  25,  fig.  3. 

Preserved  in  profile.  A  small-headed  form,  evidently  of  a  type 
similar  to  the  recent  L.  sexmaculaia.  Eye  large,  extending  the  full 
width  of  the  head.  Antennae  of  moderate  length,  the  last  four  joints 
subequal,  the  remainder  more  or  less  obscured  except  the  second  and 
third,  which  show  the  ordinary  proportions  of  the  group,  the  second 
being  short,  the  third  several  times  as  long,  all  visible  joints  more  or 
less  roughened  and  pubescent  or  hairy,  the  basal  three  more  strongly. 
Front  of  head  apparently  finely  and  closely  punctate  and  granidate. 
Prothorax,  in  side  view,  strongly  tapering  from  the  base,  the  back 
scarcely  or  not  at  all  arched,  scidpture  weak  and  indefinable.  Elytron 
narrowed  at  the  tip  which  is  shortly  truncate  but  not  spinose  nor 
dentate,  the  surface  rather  strongly  punctate,  pimctures  crowded  at 
base,  becoming  less  so  (separated  by  about  tiieir  own  diameters)  at 
middle  and  sparse  toward  the  apex,  each  puncture  carrying  a  well- 
d^ned  hair.  Toward  the  apex,  these  hairs  are  approximately  five 
times  as  long  as  the  diameter  of  the  punctures.  Abdomen  with  no 
definable  sculpture.  Only  one  leg  is  visible,  this  incomplete  and 
indicating  that  these  organs  were  short.  Length,  10.25  mm.;  of 
elytron,  6.85  mm.;  of  antenna,  from  presumed  point  of  attachment 
to  tip,  along  chord  of  arc,  6  mm. 

IVpe.— Cat.  No.  69658,  U.S,NJkf . 

One  specimen.  Not  very  closely  allied  to  any  of  the  North  Ameri- 
can forms  with  which  I  am  acquainted.  The  use  of  the  generic  term 
Leptura  is  to  be  understood  in  its  broad  sense,  though  I  see  no  char- 
acters which  would  invalidate  the  reference  in  a  more  restricted 
acceptance.  The  appearance  of  carination  on  one  of  the  antennsd  is 
due  to  some  adventitious  circumstance,  since  careful  examination 
shows  that  the  carina  runs  off  on  to  the  stone. 

LBPTURA  POHDSROSISSIlfA,  ntfw  wpudm. 

Preserved  in  profile.  A  specimen  in  poor  condition,  but  with  the 
anterior  portion  of  the  body  fairly  well  preserved  and  showing  one 
antenna  and  a  front  leg  is  at  hand.  Form  of  a  heavy  Lepturoid  type, 
sculpture  of  all  parts  obliterated  by  the  rather  coarse  grain  of  the  stone 
oa  which  it  is  outlined.    Leg  heavy,  femur  stout,  tibia  slightly  curved, 
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tarsus  distinctly  longer  than  the  tibia.  Antenna  short,  extremely 
stout,  the  joints  near  the  apex  as  broad  or  broader  than  long.  Length 
of  the  fragment,  14.75  mm.;  of  head  and  prothorax  about  4.50  mm.; 
of  the  fore  tibia,  2.65  mm.;  of  the  fore  tarsus,  3.50  mm.;  of  antenna, 
straightened,  about  8  mm. 

Type.—CsLt.  No.  59659,  U.S.N.M. 

By  the  heavy  antennae,  this  species  reminds  one  of  the  recent  L. 
hrevicorrm,  but  it  is  probable,  allowing  for  possible  flattening  through 
pressure,  that  they  were  even  broader  than  in  that  insect.  The 
antenna  and  the  tibia  both  show  some  signs  of  carination,  but  I  believe 
these  marks  are  accidental  or  due  to  some  peculiarity  in  the  decom- 
position of  the  exoskeleton.  It  will  be  readily  recognized,  among 
fossil  forms,  by  the  stout  antennae.  Quite  probably,  this  insect  is 
not  strictly  congeneric  with  our  recent  Lepturae.  Owing  to  the  poor 
condition  of  the  type,  and  its  hazy  outlines,  I  have  not  attempted  to 
figure  it. 

Genus  SYSTENA  Chevrolat. 

STSTBNA  FLORISSANTBIISIS,  iMw  ipedes. 
Plate  25,  fig.  5. 

Preserved  in  ventral  view.  Form  rather  stout  for,  this  genus,  but 
not  especially  so.  Head  moderate,  width  equal  to  about  one  and  one- 
half  times  the  length,  eyes  not  definable,  antennae  filiform,  slender,  not 
showing  the  basal  joints,  but  the  remainder  are  subequal  in  length 
among  themselves,  except  that  the  distal  five  are  somewhat  shorter 
tiian  those  nearer  the  head.  Prothorax  transverse,  slightly  narrowed 
anteriorly,  the  sides  slightly  arcuate,  anterior  margin  faintly  emai^- 
nate,  posterior  apparently  lobed,  but  the  appearance  may  be  due  to 
the  tip  of  the  prostemum  being  bent  out  straight  instead  of  resting  in 
the  normal  position.  Anterior  coxae  well  separated,  but  their  other 
boimdaries  not  certainly  defined.  Meso  and  metastemal  side  pieces 
similar  to  those  of  recent  Systenae,  as  will  be  seen  by  reference  to  the 
figure,  middle  and  hind  coxae  transverse,  the  former  obliquely  so, 
both  pairs  well  separated.  Metastemum  broad.  Abdomen  with  the 
first  and  last  visible  segments  longer  than  the  intermediate,  but  the 
first  is  not  excessively  lengthened.  Legs  lacking,  except  one  posterior 
femur  which  is  only  moderately  thickened.    Length,  6.30  mm. 

Type.— C»,t.  No.  59660,  U.S.N.M. 

One  specimen.  The  generic  reference  is  open  to  some  question,  the 
most  dubious  feature,  in  my  estimation,  being  the  antennal  structiu^ 
These  organs  are  imperfectiy  preserved,  but  may  possibly  have  been 
only  10-jointed,  while  in  Systena  there  are  11  joints.  In  other 
respects,  the  generic  correspondence  is  sufficiently  close.  The  insect 
had  well-developed  functional  wings,  which  are  seen  partly  unfolded 
and  extending  beyond  the  elytral  apices. 
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Genus  BRUCHUS   Linnaeus. 
BRUCHUS  DORMBSCBNS,  new  ipMiet. 

Plate  25,  fig.  4. 

Form  short  and  stout,  sculpture  almost  effaced  except  that  the 
elytra  are  marked  with  fine  shallow  stria©  which  seem  to  be  composed 
of  series  of  very  elongate  punctures.  Head  and  thorax  not  separable 
in  this  specimen,  the  former  may  be  bent  imder  and  hidden.  The 
posterior  prothoracic  mai^in  is  apparently  only  r^ularly  arcuate 
instead  of  being  lobed.  AntennsB  with  eight  exposed  joints,  stroi^ly 
serrate.  Posterior  thigh  without  visible  tooth,  hind  tibisB  strongly 
arcuate  and  with  the  tip  prolonged  into  a  spine-like  point.  Lei^h, 
3.75  mm. 

Type.— Chi.  No.  59661,  U.S.N.M. 

In  form,  this  species  may  be  compared  with  the  recent  B.  discoi- 
deu8,  but  the  sculpture  is  of  a  weak  type,  judgiog  by  the  elytral 
striffi.  The  antennsB  are  quite  different  tiiough  of  a  type  common  in 
this  genus  which  is  remarkable  for  the  diversity  of  structure  offered 
by  these  organs. 

BRUCHUS  EZHUMATUS  Wkkbam. 

One  specimen,  agreeing  with  the  type  and  showing,  in  addition, 
the  antenna,  which  I  have  figured  elsewhere. 
Cat.  No.  59662,  U.S.N.M. 

MIOSTENOSIS,  new  genus. 

Recalls  the  PaleBarctic  genus  Stenosis  in  form,  and  agrees  with  it  in 
antennal  structure,  but  differs  in  the  cox»  and  the  shape  of  the 
intercoxal  process  of  the  first  ventral  abdominal  segment.  In  this 
new  genus  the  anterior  and  middle  coxse  are  closely  approximate, 
though  apparently  not  actually  contiguous,  while  the  hind  coxsb 
meet  on  tiie  median  line.  The  metastemum  is  moderately  elongate 
and  the  intercoxal  process  of  the  first  ventral  is  sharp  and  short. 
The  type  and  only  known  species  is  M.  lacordairei,  described  below. 

laOSTBNOSIS  LACORDAIRBI,  new  species. 

Plate  26,  ^.  1. 

Form  elongate,  narrow,  in  general  resembling  Arseoschizus,  Stenosis, 
or  Dacoderus.  Head  subrectangular,  longer  than  broad.  Eyes 
rather  large.  AntennsB  eleven  jointed,  joints  submonUiform  but 
transverse,  third  longer  than  the  second  or  the  fourth,  distal  articu- 
lations not  forming  a  distinct  club,  terminal  [oiat  small  but  distinct 
and  probably  free.  Prothorax  broadest  in  front  of  the  middle, 
arcuately  narrowed,  slightly  to  apex  and  more  so  to  the  base,  anterior 
angles  acute  but  not  projecting.     Front  and  middle  coxse  rounded, 
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small,  approximate,  kind  coxsb  transverse,  femora  moderately  stout 
subclavate,  tibias  simple,  straight,  the  anterior  shortest,  middle  a 
little  longer,  posterior  still  longer,  spurs  entirely  wanting,  hind  tarsi 
more  slender  than  the  others.  First  abdominal  segment  longest, 
the  three  following  subequal  among  themselves,  fifth  short,  sutures 
nearly  straight.  Under  side  of  head  granulate,  more  densely  toward 
the  sides,  under  surface  of  pro-  and  mesothorax  similarly  but  more 
strongly  and  less  densely  sculptured,  metastemum  and  abdomen 
still  less  granulate.  Elytra  only  showing  for  a  short  distance  along 
one  edge  and  not  displaying  any  markings.  Length,  from  front  of 
labrum  to  abdominal  apex,  7.60  mm.  Width,  at  point  half  way 
between  the  middle  and  hind  coxae,  2.40  mm. 

!ZVp«.— Cat.  No.  59663,  U.S.N.M. 

Known  from  a  well-preserved  specimen  in  reverse,  showing  the 
under  side  only,  the  granules,  therefore,  represent  punctures.  In 
thb  punctuation  the  insect  bears  a  rather  close  resemblance  to 
Stenosis  hrerUaides  Rossi  (angtistata  Herbst),  of  southern  Europe,  a 
Corsican  specimen  having  served  as  the  ^basis  of  comparison.  It 
seems  that  Jliiostenosia  must  be  an  intermediate  or  ancestral  type, 
with  affinities  toward  the  Stenosiini  on  one  hand  and  the  Daco- 
derini  on  the  other.  It  has  the  eleven  jointed  antenn»  of  the 
Stenosiini,  with  a  coxal  structure  somewhat  approaching  Dacodems 
as  far  as  the  front  and  middle  members  are  concerned,  but  differs 
from  both  in  the  hind  pair.  It  is  evidently  heteromerous,  though 
the  claws  do  not  show  on  any  of  the  tarsi.  The  eyes  are  distorted 
and  give  no  good  clue  to  the  affinities.  The  Stenosiini  proper  are 
not  represented  by  recent  North  American  species  though  they  are 
abimdant  in  Europe,  Asia,  and  the  Mediterranean  region  of  Africa, 
with  a  few  generic  types  occurring  in  Madagascar,  South  America, 
and  Australia.  The  genus  Arseoschizus,  fairly  well  represented  to-day 
in  our  Southwestern  States,  has  been  separated  from  this  group  by 
Colonel  Casey,  to  form  a  distinct  tribe,  the  Ars^achizinsR,  I  think 
that  Miostenoaia  is  not  as  closely  related  to  Arseoschiaus  as  to  Stenosis. 
It  differs  from  my  examples  of  both  genera  in  the  short  terminal 
segment  of  the  abdomen  and  in  the  relatively  long  penultimate 
segment. 

This  very  interesting  insect  is  dedicated  to  the  great  French 
master,  Lacordaire. 

Genus  BLAPSTINUS  Latpoillo. 

BLAP8T1NUS  UNXLUI,  new  spocies. 

Plate  26,  figs.  6-9. 

Represented  by  a  specimen  in  dorsal  aspect.  Form  rather  elcm- 
gate  for  this  genus,  subparallel.  Head  somewhat  distorted  in  shape, 
the  labrum  bent  up  so  as  to  be  freely  exposed,  this  part  broader  than 


Digitized  by  VjOOQIC 


Ha  1982.  F088IL  COLEOPTEBA  FROM  FLORIBSANT—WICKHAM.         299 

long  and  truncate  anteriorly,  top  of  head  closely,  rather  finely,  but 
distinctly  piinctured,  the  punctures  barely  separated  but  not  con- 
fluent to  any  extent.  Eye  rather  small  but  not  much  more  so  than 
usual  in  this  genus.  AntennsB  about  reaching  the  base  of  the  pro- 
thorax,  second  joint  short,  third  distinctly  longer  than  the  fourth, 
eig^ith  somewhat  broadened,  and,  with  the  ninth,  tenth,  and  elev- 
enth, forming  a  distinct  but  not  abrupt  club,  these  last  three  joints 
being  still  wider  than  the  eighth.  The  eleventh  joint  seems  to  have 
been  more  or  less  ovate,  but  is  broken  on  one  antenna.  The  pro- 
thorax  is  somewhat  distorted  but  is  about  twice  as  broad  as  the 
length  along  the  median  line,  more  coarsely  pimctured  than  the 
head  but  much  less  closely,  the  pimctures  separated  by  at  least  their 
own  diameters  and  often  by  more,  surface  hairy.  The  sides  are 
apparently  rather  regularly  arcuate,  the  base  distinctly  broader  than 
the  apex,  which  is  arcuately  emarginate.  Elytra  subparallel  at 
sides,  pointed  at  tip,  humeri  distinct,  surface  with  faint  evidences 
of  about  eight  fine  punctured  striae,  the  punctures  weak  and  only 
evident  in  good  Ught,  the  interstitial  spaces  plainly  but  not  deeply 
punctate,  and  hairy.  Length,  6.75  mm.;  of  elytron,  4.40  mm. 
Width  across  elytra  near  humeri,  2.65  mm. 

Type.— Cat.  No.  59664,  U.S.N.M. 

This  insect  goes  well  into  Elapstirms,  with  which  it  agrees  in  form, 
antennal  structure,  sculpture,  and  especially  in  vestiture.  The  legs 
are  not  shown.  The  abdominal  segmentation  is  only  faintly  indi- 
cated through  the  elytra.  The  eye  seems  more  anterior  than  in  the 
recent  Blapstini,  and  reaches  the  margin  of  the  head,  but  this  may 
be  due  to  spreading  and  flattening.  Comparing  it  with  recent  forms, 
I  should  place  it  in  the  neighborhood  of  B.  dongatus,  but  without 
implying  any  close  relationship  between  them. 

I  have  named  this  beetle  in  memory  of  the  late  Martin  L.  Linell. 

Genus  PLATYDEMA  Laporte. 

PLATTDBMA  BBTHUNBI,  new  species. 

Plate  26,  figs.  2-d. 

Preserved  in  dorsal  view,  lacking  the  legs,  except  a  small  portion 
of  one  member.  Form  rather  elongate  for  this  genus.  Head  rather 
finely,  closely,  and  quite  regularly  punctured.  Antenna  showing 
ten  joints,  another  being  presumably  missing,  first  joint  stout,  sec- 
ond small,  third  elongate,  fourth  longer  than  the  fifth,  distal  joints 
gradually  enlarging  to  form  a  rather  narrow  club.  Palpus  showing 
a  terminal  subtriangular  joint.  Prothorax  injured  on  one  edge,  but 
nearly  twice  as  broad  as  long,  perfect  side  arcuate,  most  prominent 
near  the  middle,  very  little  narrowed  at  base,  front  angle  prominent 
and  acute,  hind  angle  damaged  but  apparently  sharp,  base  and 
apex  both  nearly  straight  except  near  the  angles,  disk  rather  finely, 
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distinctly,  and  closely  punctate,  a  little  more  densely  toward  the 
sides.  Scutellum  subtriangular.  Elytra  distorted  by  pressure  and 
with  the  tips  broken  off,  but  showing  the  sculpture  very  nicely,  each 
with  eight  entire  striae,  well  impressed  and  sharp,  the  bottom  of  the 
striflB  with  slightly  irregularly  spaced  elongate  punctures,  interstices 
nearly  or  quite  smooth.  A  distinct  and  rather  long  scutellar  stria  is 
present  in  addition  to  the  entire  ones  described  above.  Length  of 
fragment,  8.50  mm. ;  if  complete  it  would  probably  reach  between 
9  and  10  mm. 

Type.— C&t.  No.  69666,  U.S.N.M. 

This  specimen  seems  well  referable  to  Platydema,  though  the  size 
is  large  compared  with  most  of  the  recent  forms.  In  life,  P.  heihunei 
probably  had  the  facies  of  P.  subcastahim,  but  was  larger.  Several 
of  the  recent  Mexican  species  reach  a  length  of  8  mm.,  and  at  least 
one  (P.  16-macuUUum)  measures  up  to  9  mm.  The  scutellar  stria  is 
distinct  in  recent  forms,  and  may  be  well  demonstrated  by  our  com- 
mon P.  excawUum.  The  genus  is  already  known  from  the  Tertiaries, 
P.  geinUei  having  been  described  from  the  upper  OUgocene  of  Rott, 
in  the  Siebengebirge. 

I  name  this  beetle  after  Dr.  Charles  J.  S.  Bethime,  of  Guelph, 
Ontario,  Canada. 

Genus  RHYNCHITES  Herbst. 

RttzxiCHrrBS  SUBTBRRAHSUS  Scndder. 

An  obverse  and  reverse  in  good  condition,  showing  dorsal  view,  are 
referred  to  this  species  with  which  they  agree  in  every  essential  noted 
by  Scudder.  However,  the  head,  between  and  behind  the  eyes,  and 
the  entire  discal  surfaces  of  prothorax  and  elytra  are  clothed  with 
long  slender  curved  hairs,  not  closely  placed  nor  arranged  in  series. 
Unfortimately  the  antennal  dub  of  this  specimen  is  crossed  by  a  front 
leg,  obscuring  the  basal  joints,  so  I  am  imable  to  determine  whether 
this  part  is  composed  of  three  or  of  four  joints.  Length,  exclusive  of 
rostrum,  5.25  mm.;  of  rostrum,  2.75  mm.;  of  elytra,  3  mm.  Width  of 
dytron,  1.65  mm.. 

The  specimens  bear  the  United  States  National  Museum  accession 
number  38133. 

Cat.  No.  59666,  U.S.N.M. 

Genus  EVOPES  Scudder. 

BVOPBS  VBHSRATUS  Scuddtr. 

Two  specimens  in  side  view,  agreeing  fully  with  the  original  de- 
scription and  figures. 
Cat.  No.  69667,  U.S.N  J£. 
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Genus  GERALOPHUS  Scudder. 

OSRALOPHUS  ANTIQUASnTS  Scudder. 

Five  examples,  all  assigned  here  with  some  doubt  ou  aecomit  of 
their  poor  condition. 

Cat.  No.  59668,  U.S.N.M. 

OSRALOPHUS  SAZUOSUS  Seadd«r. 

One  specimen. 

Cat.  No.  69669,  U.S.N.M. 

OSRALOPHUS  yOSSICIUS  Scodddr. 

Three  examples. 

Cat.  No.  59670,  U.S.N.M. 

OSRALOPHUS  RSPOSTTUS  Scnddtf . 

Three  specimens.    ' 
Cat.  No.  59671,  U.S.N.M. 

OSRALOPHUS  LASSATUS  Scoddac 

Four  examples. 

Cat.  No.  59672,  U.S.N.M. 

OSRALOPHUS  RBTR1TU8  Scoddar. 

One  example. 

Cat.  No.  59673,  U.S.N.M. 

Genus  CONIATUS  Germap. 

CONIATUS  BVISCBRATUS  Scudder. 

One  specimen,  closely  corresponding  to  the  figures  and  description 
of  the  type,  except  that  it  is  a  trifle  smaller.  Length,  exclusive  of 
rostrum,  3.75  mm.;  of  rostrum,  0.80  mm.    Height  of  body,  1.80  mm. 

Cat.  No.  59674,  U.S.N.M. 

Genus  CL.EONUS  Sch.5nhepr. 

CLSONUS  SZTBRRANBUS  Scudder. 

One  specimen,  referred  here  on  account  of  its  size,  is  represented  in 
ventral  view  and  shows  the  abdominal  and  sternal  structures  of  the 
genus,  as  far  as  they  can  be  made  out.  The  suture  between  the  first 
and  second  abdominal  segments  is  strongly  sinuate,  the  third  and 
fourth  segments  together  are  shghtly  longer  than  the  second  at  its 
sides.  The  middle  cox»  are  rather  narrowly  separated,  the  hind 
ones  more  widely  so. 

Cat.  No.  59675,  U.S.N.M. 

CLSONUS  KBRSTSRI  Scndd«r. 

Represented  by  one  good  specimen  in  side  view,  a  reverse.    Three 
poor  examples  of  undersides  are  referred  here  with  some  doubt. 
Cat.  No.  59676,  U.S.N.M. 
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Genus  DORYTOMUS  Germar. 

DOKTTOMUS  WnJJAMW  1 


A  aiiigle  example,  in  reverse,  is  contaiiied  in  the  collection.  It  is 
somewhat  smaller  than  the  Scudder  type  and  I  can  not  be  sure  that 
the  elytral  interspaces  were  hairy.  The  abdominal  sutures  are  as  in 
recent  Darytamus,  the  first  only  slightly  curved  at  middle.  The  sides 
of  the  meso  and  metastema  are  strongly  granulate  in  the  present 
specimen  (representing  corresponding  punctuation)  this  sculpture 
also  extending  on  to  the  first  and  second  abdominal  segments  but 
becoming  evanescent  on  those  following.  The  rostrum  is  slightly 
more  arcuate  than  in  the  type  figure,  but  this  character  is  variable  in 
the  genus.  Length,  excluding  rostrum,  3.45  mm.;  of  rostrum,  on 
chord  of  arc,  1.75  mm.    Height  of  body  about  2  mm. 

Cat.  No.  59677,  U.S.N.M. 

Genus  RHYSOSTERNUM  Scudder. 

SHTSOSTXRNUM  LONOIROSTRB  Scndder. 

Three  specimens,  all  side  views.    Two  are  in  fine  preservation,  the 
other  is  much  poorer. 
Cat.  No.  69678,  U.S.N.M. 

Genus  CRYPTORHYNCHUS  lUigor. 

CRTPTORHmCHUS  PROfUSUS  Scuddtr. 

Two  specimens. 

Cat.  No.  59679,  U.S.N.M. 

Genus  BALANINUS  Germar. 

BALAninuS  lilAUSCULUS  ScoddCT. 

A  beautiful  specimen  of  this  genus,  referred  here,  differs  slightly 
in  measurements  from  the  type  as  described  by  Scudder.  In  view 
of  the  known  variation  in  modem  species  it  does  not  seem  wise  to 
give  the  present  example  a  different  name.  Total  length,  excluding 
rostrum,  4.25  mm.;  of  rostrum,  along  chord  of  arc,  2.20  mm. 

Cat.  No.  69680,  U.S.N.M. 
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EXPLANATION  OF  PLATES. 
Plate  22. 

Fig.  1.  MiolUhodiam  lithograpMca. 

2.  MiolUhoduaris  lithognphica,  antenna. 

3.  Stmui  morsei. 

4.  AkwAaroptis  caseyi. 

5.  Aleocharopsis  9ecunda. 

6.  AUodiaropns  seeunda^  antenna. 

7.  StaphyhnuB  vulcan. 

Plate  23. 

Wig.  1.  Agabuafloriiaanterms. 

2.  Agabua  floriiaanterms,  hind  tarsuB. 

3.  r«ii«&roufes  oorrti^ata. 

4.  .inCAoaia  ezftumoto. 

5.  ^n^Acma  ex^mato,  thoiacic  reticulationB. 

6.  Anthaxia  seneogaster,  thoracic  reticulations. 

7.  Lucantti/ouUu, 

Plate  24. 

Fig.  1.  Cryptophagtu  bauleri. 

2.  Cryptaphagua  baaaleri^  antenna. 

3.  LUhocoryne  arcuata. 

4.  LUhocoryne  arcuata,  antenna. 

5.  Aniaotoma  aibyUa, 

6.  Aniaotoma  aibyUa^  antenna. 

7.  Aniaotoma  aibyUa^  front  leg. 

8.  Aniaotoma  aibyUa^  hind  leg. 


Plate  25. 


Fig.  1.  Aphodiua  granarioidea, 

2.  Diplotaxia  aurora, 

3.  Lepiuraantecurrena. 

4.  Brudktf  dbrmesoefu. 

5.  Syatenafloriaaantenaia. 


Plate  26. 


Fig.  1.  liioatenoaia  laoordairei, 

2.  Platydema  heikunei, 

3.  Platydema  hethunei,  antenna. 

4.  Platydema  bethunei,  elytral  stria. 

5.  Platydema  bethuneij  prothoracic  punctuation. 

6.  Blapatintta  linellii. 

7.  Blapatinua  linellHt  antenna. 

8.  Blapatinua  linellii,  unbroken  antennal  tip. 

9.  Blapatinua  Unelliif  vestiture. 
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Fossil  Coleoptera  from  Florissant. 

For  explanation  of  plate  see  page  303. 
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Fossil  Coleoptera  from  Florissant. 

For  explanation  of  plate  see  paoe  303. 
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Fossil  Coleoptera  from  Florissant. 

For  explanation  of  plate  see  page  303. 
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[SCIENTIFIC  RESULTS  OF  THE  PHILIFFINE  CRUISE  OF  THE  FISHERIES  STEAMER 
"ALBATROSS,**  1907-1910.— No.  27.] 

THE   PHILIPPINE   MOLLUSKS   OF   THE   GENUS    DIMYA. 


By  Paul  Babtsch, 

AMtistant  Curator,  Divinon  of  MolltukSy  United  States  National  MtLseum. 


During  the  cruise  of  the  United  States  Fisheries  steamer  ATbaiross 
in  the  Phihppines  a  number  of  mollusks  belonging  to  the  genus  Dimya 
were  obtained  at  several  of  the  deep-sea  stations  which  are  here 
described. 

Most  of  the  known  members  of  this  genus  are  f ossils;  only  two  hav- 
ing been  described  as  now  existing  species.  These  are  Dimya  argerUea 
DaU*  from  the  West  Indies  and  Dimya  corrugata  Hedley*  dredged 
oflf  New  South  Wales. 

To  these  two  additional  species  are  now  added. 

DIMTA  THJPINA,  new  tpeckf. 
Plate  28,  figs.  1-4. 

Shell  heavy,  inequivalve,  of  variable  outline,  depending  upon  the 
nature  of  the  support  to  which  .the  basal  valve  is  attached.  Outside 
of  upper  valve  brown,  marked  by  strong  closely  spaced  overlapping 
concentric  laminations  which  are  free  at  their  edges.  These  lamina- 
tions are  present  on  the  prodissoconch  and  increase  steadily  in  size 
from  this  to  the  edge  of  the  adult  shell.  Radiating  sculpture  entirely 
wantiog.  In  the  lower  valve  which  is  much  stronger  than  the  upper, 
the  laminations  assume  the  form  of  moderately  strong  corrugations. 
In  this  the  external  surface  is  marked  with  radiating  zones  of  chestnut 
brown  which  are  about  one-third  as  wide  as  the  light  area  that  sepa- 
rates them.  The  interior  of  the  shell  is  pale  buff;  the  material  of 
thi9  color  forms  a  thin  layer  in  the  dorsal  valve  which  readily  flakes 
away,  exposhig  a  chestnut  colored  basal  layer.  Resilium  resting  in  a 
strongly  excavated  pit  in  the  dorsal  valve,  bending  under  a  little  shelf 

t  Bun.  Mob.  Coxnp.  Zo<Sl.,  toL  12, 1886,  p.228.      *  Mem.  Austr.  Mob.  Sydney.  voL  4, 1903,  pp.  308-309. 
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in  the  ventral  valve.  On  each  side  of  the  resilium,  bending  outward 
and  downward,  is  the  provincnlar  area,  which  in  the  ventral  valve 
is  li^tly  raised  and  transversely  feebly  notched;  in  the  dorsal  it  ia 
impressed,  bearing  slender  cross  bars.  Muscular  scars  very  large. 
Edge  of  shell  outside  of  pallial  line  roughened  on  the  dorsal  third. 

The  type  and  about  68  loose  valves,  mostly  upper.  Cat.  No.  246281. 
U.S J4^.M.,  were  dredged  at  station  5217,  in  105  fathoms,  off  Anima 
Sola  Island  Oat.  IS""  20' N.;  long.  123**  14'  15"  E.),  on  coarse  gray 
sand  bottom;  bottom  temperature,  63.1^;  density  at  bottom,  1.02496. 
The  measurements  of  the  type  are  as  follows:  Lower  valve,  altitude 
11  mm.,  latitude  12  mm.;  diameter  at  ventral  edge  5  mm.;  dorsal 
valve,  altitude  9  mm.,  latitude  10  mm.,  thickness  probably  1  mm. 

DDCTA  LIMA,  new  «fM:lM. 
Plate  27;  Plate  28,  figs.  5  and  6. 

Shell  large  but  much  thinner  than  Dimyaflipina,  white  with  a 
silvery  nacreous  suffusion.  In  adult  shells  the  edge  beyond  the 
pallial  ridge  curves  up  and  lends  the  shell  a  dished  appearance. 
Lower  valve  very  thin  at  the  point  of  attachment,  where  it  is  quite 
translucent;  the  rest  of  its  exterior,  exceptii^  the  extreme  edge, 
which  is  hyaline,  is  milk  white  and  polished,  showing  fine,  irregular 
lines  of  growth.  The  exterior  of  the  upper  valve  is  almost  smooth 
diuing  the  early  stages,  but  sculptured  with  roughened  irregular  flake- 
like squamations  (not  strong  laminations  as  inJUipina),  and  a  few 
well  incised,  irregularly  spaced,  radiating  lines  on  the  latter  two  thirds. 
Literior  ^bluish  white,  the  edge  outside  of  the  pallial  line  nacreous. 
Resilium  resting  in  a  small  pit,  which  is  partly  roofed  over  by  a  thin 
shelf,  dorsaUy,  in  both  valves.  Radiating  outward  and  downward  on 
each  side  of  the  resiliar  pit  is  the  provincular  area,  which  appears  in 
both  valves  as  a  transversely  roughened  ridge,  fusing  ventrally  with 
the  considerably  thickened  pallial  border.  The  latter  is  crossed  by 
stror^y  impressed  radiating  grooves  in  the  upper  valve,  that  corre- 
spond to  an  equal  number  of  raised  threads  in  the  lower  valve. 

The  type  and  many  other  specimens  were  dredged  at  station  5533, 
off  Balicasag  Island  (lat.  9^  27'  15"  N.;  long.  123°  31'  48"  E.),  in 
432  fathoms,  on  green  mud  and  sand  bottom;  bottom  temperature 
53^.3.  All  of  these  were  attached  to  shells  of  Lima  {CalMima) 
itniihi  Bartsch.  The  type.  Cat.  No.  256977,  U.S.N.M.,  measures: 
Altitude  13.5  mm.,  latitude  15.5  nmi. 

Additional  specimens  were  obtained  at  the  following  stations: 

On  LDCA  (CAIXOLDCA)  SWTm  BtrtMb. 

.  Station  5124,  off  Point  Origon  Gat.  12°  52'  00"  N.;  long.  121°  48' 
30"  £.),  in  281  fathoms,  on  soft  green  mud  bottom.    Cat.  No.  256978, 

U5.N.M. 
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On  LDCA  (CALLOLDCA)  DAIXI  Bartsch. 

Station  5135,  oflf  Jolo  Light  Gat.  6°  11'  50''  N.;  long.  121°  08'  20" 
E.);  in  161,  fathoms  on  fine  coral  sand  bottom;  bottom  temperature 
57**.4.    Cat.  No.  254980,  U3.N.M. 

Station  5198,  oflf  Baliscasag  Island  Gat.  9"*  31'  50"  N.;  long.  123** 
39'  45"  E.),  in  220  fathoms,  on  green  mud  bottom;  bottom  tempera- 
ture 53^.9;  density  of  water  at  bottom  1.02500.  Cat.  No.  256975, 
U.S.N31. 

Station  5371,  oflf  outer  Tayabas  light  (lat.  13"*  49'  40"  N.;  long. 
121°  40'  15"  E.).  Sounding  not  made;  depth  taken*from  chart  which 
says  83  fathoms.  (This  is  probably  incorrect,*for  all  the  other  Giant 
Limas  were  taken  at  much  greater  depth.)  Bottom,  green  mud. 
Cat.  No.  254978,  U.S.NJii. 

Station  5503,  oflf  Macubalan  Point  Light,  Mindanao  Gat.  8°  36'  26" 
N.;  long.  124°  36'  08"  E.),  m  226  fathoms,  on  green  mud  bottom; 
bottom  temperature  53°  .3.    Cat.  No.  254976,  U.S.NJii. 

Station  5516,  oflf  Point  Tagolo  Light,  Mindanao  (lat.  8°  46'  00"  N.; 
long.  123°  32'  30"  E.),  m  175  fathoms,  on  globigerina  bottom;  bottom 
temperature  54°.3.    Cat.  No.  254974,  U.S.NJii. 

Station  5519,  oflf  Point  Tagolo  Light,  Mindanao  Gat.  8°  47'  00"  N.; 
long.  123°  31'  15"  E.),  m  182  fathoms,  on  globigerina  and  sand  bot- 
tom; bottom  temperatmre  54°.3.    Cat.  No.  254979,  U.S.NJif. 

On  ciiuton  ind  snipty  tiottoiH. 

Station  5243,  oflf  Uvian  Island  Gat.  6°  50'  55"  N.;  long.  126°  14' 
35"  E.),  in  281  fatlioms,  on  gray  mud  bottom;  bottom  temperatxure 
63°.6;  density  at  bottom,  1.02468.    Cat.  No.  229321,  U.S.N.M. 

Station  5282  yielded  some  loose  valves,  oflf  Malavatuan  Island  (lat. 
13°  53'  00"  N.;  long.  120°  26'  45"  E.),  in  248  fathoms,  on  dark  gray 
sand;  bottom  temperature  47°.4;  density  at  bottom,  1.02517.  Cat. 
No.  230109,  U.S.N.M. 

EXPLANATION  OF  PLATES. 

Plate  27. 

Dimya  lima  Bartsch  on  Lima  (Callolifna)  smithi  Bartsch.    The  specimen  with  the 
aiTow  is  the  type. 

Plate  28. 

AU  figures  enlarged  three  diameteis. 

Hg.  1.  Dimya  Jilipina,  external  view  of  lower  valve. 

2.  Dmyajilipina,  external  view  of  upper  valve. 

3.  Dimya  JUipina,  internal  view  of  upper  valve. 

4.  Dimya  JUipina,  internal  view  of  lower  valve. 

5.  Dimya  lima,  internal  view  of  upper  valve. 

6.  Dimya  lima,  internal  view  of  lower  valve. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM  PROCEEDINGS,  VOU  45     PU  2? 


DiMYA  LIMA  ON   LiMA  SMITHI. 
For  explanation  of  plate  see  page  307. 
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New  Dimyas  from  the  Philippines 

For  explanation  of  plate  see  page  307. 
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DESCRIPTIONS  OF  NEW  HYMENOPTERA,  NO.  7. 


By  J.  C.  Crawford, 

AswciaU  Curatory  Divition  of  Insects,  United  States  National  Museum. 


Most  of  the  species  described  in  this  paper  are  of  economic  impor- 
tance, and  for  reference  in  economic  literature  their  early  description 
is  desirable.  The  series  from  the  species  of  Agromyza  is  noteworthy 
in  view  of  the  nxmiber  of  species  previously  described  as  parasites  of 
the  species  of  that  genus.  In  this  paper,  in  all  cases  where  both  sexes 
of  a  species  are  described,  that  last  described  is  the  allotype. 

Superfamily  VESPOIDEA. 

POUSTBS  RUBIOmOSUS  L«p«lMtor 

Polistes  perplexus  Gbbbson. 
Polistes  generosus  Gbesson. 

A  large  nest  of  this  species  containing  many  males  was  collected  at 
Rosser,  Texas,  September  25,  1905,  by  Messrs.  F.  C.  Bishoff  and 
C.  R.  Jones.  In  addition  to  many  normally  colored  males  there  were 
also  several  of  each  of  the  color  variations  described  by  Mr.  Cresson 
under  the  two  names  Usted  above  as  synonyms.  This  nest  made 
it  possible  to  establish  the  synonomy  and  confirm  the  suspicion 
voiced  by  Mr.  Cresson  in  his  original  descriptions  of  the  two  color 
variaticuis  of  the  male. 

Superfamily  CYNIPOIDEA. 

AOIAOTOMA  TXXAITA,  new  tpeclM. 

Female. — ^Length  1.5  mm.  Black,  shiny,  almost  impunctate  ex- 
cept for  a  few  scattered  setigerous  punctures;  face  elongate,  pro- 
duced below  the  eyes;  antennas  testaceous,  with  the  club  dark-brown, 
reaching  about  the  metanotum;  scape  short,  hardly  longer  than  wide 
and  only  slightly  longer  than  second  joint  of  antenna;  third  joint 
about  as  long  as  joints  1  and  2  together;  scutellum,  except  elevation, 
rugose;  the  elevation  long  oval,  smooth  except  a  few  large  punctures 
along  edge  and  a  large  fovea  at  apex;  propodeum  rugose;  wings  hya- 
line, veins  Ught  colored;  legs,  including  coxas,  reddish  testaceous; 
abdomen  black,  smooth,  and  shiny;  the  extreme  base  reddish. 
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MaU. — ^Length  1.5  mm.  Similar  to  the  female  except  in  sec- 
ondary sexual  characters^  the  antennas  being  much  longer  than  the 
insect  itself,  measuring  over  2  nmi. ;  the  third  joint  of  antennae  much 
longer  than  joints  1  and  2  combined,  and  about  equal  in  length  to 
joints  4  and  5  combined;  joints  4-15  almost  subeqtal  in  length. 

Type-Zocxility. — ^Dallas,  Texas. 

Described  from  three  females  and  three  males  collected  by  F.  C. 
Pratt,  and  recorded  under  Bureau  of  Entomology  note  number, 
Hunter  Nos.  1611-27  and  1611-6. 

JVp6.— Cat.  No.  15543,  U.S.N.M. 

BUCOILA  HUIITBRI,  Mw  ^edM. 

Female. — ^Length  about  1  nmd.  Dark  brown,  smooth  and  polished, 
with  the  femora  lighter  brown  and  the  tibiae  and  tarsi  reddish- 
testaceous;  antennae  brown,  the  scape  and  pedicel  thickened,  the 
scape  very  short,  hardly  longer  than  the  pedicel  and  this  only  slightly 
longer  than  broad;  third  and  fourth  joints  of  antennae  slender,  the 
third  about  as  long  as  the  second ;  joints  5  to  13  thickened,  somewhat 
longer  than  broad  and  forming  the  club;  elevation  of  scuteUum  con- 
cave, as  broad  as  long  and  more  triangular  than  ovoid  in  shape,  with 
a  row  of  pits  just  inside  mai^in  and  a  large  fovea  near  the  center;  the 
upper  part  of  the  scuteUum  supporting  the  disk,  smooth,  the  lower 
part  rugose. 

MdU. — ^Unknown. 

Type4ocaUty. — ^Dallas,  Texas. 

Two  specimens  recorded  under  Bureau  of  Entomology  note  num- 
ber, Hunter  No.  2988,  and  with  the  additional  note  that  it  was  bred 
from  puparium  of  a  miner  on  cotton  leaves,  6.19.12;  A.  Rutherford, 
collector. 

IVp^.— Cat.  No.  16544,  U.S.N.M. 

This  species  runs  in  the  table  by  Dalla  Torre  and  Elieffer  ^  to  the 
genus  EucoUa,  sens  str.  It  differs  from  E.  ruficomis  Ashmead  and 
E.  alaaJcensis  Ashmead  by  the  short  third  and  fourth  joints  of  the 
antennae,  by  having  the  fovea  on  the  scuteUum  discal  instead  of 
apical,  as  weU  as  the  broad  subtriangular  disk  of  scuteUum. 

This  species  is  named  in  honor  of  W.  D.  Hunter,  who  is  in  charge 
of  the  branch  of  investigations  from  which  this  material  was  received. 

PSILOSBMA  PRATTI,  new  tpedtt. 

Female. — ^Length  about  1.26  nmi.;  black,  shiny,  impunctate,  with 
sparse  hairs;  head  produced  behind  the  eyes,  almost  quadrate; 
antennae  dark  brown;  propodeum  finely  rugose,  with  two  paraUel 
median  longitudinal  carinae;  wings  hyaline,  the  marginal  fringes 

1  Dm  Tteraidi,  Lief.  24,  Cynipids,  ma 
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very  long;  wing  veijiB  light  honey  color;  legs  dark  brown;  abdomen 
smooth,  shiny,  rugose  at  extreme  base. 

Male. — ^Length  1.26  mm.  Similar  to  the  female  except  in  sexual 
characters. 

Thfpe^locality. — ^Dallas,  Texas. 

Described  from  8  specimens  reared  from  manure  by  F.  C.  Pl-att, 
after  whom  the  species  is  named. 

Type.— Chi.  No.  15545,  U.S.N.M. 

Superfamily  CHALCIDOIDEA. 
Family  CHALCIDEDiE. 

HOHTALIA  MAOmnCA,  new  tpedM. 

Female. — ^Length  about  7.5  mm. ;  ovipositor  about  4.5  mm.  Head 
above  blue,  face  and  cheeks  greenish;  thorax  green  with  some  cop- 
pery and  bluish  reflections,  the  scutellum  with  bluish  in  the  bottoms 
of  the  punctures;  abdomen  seneous  with  greenish  reflections;  viewed 
laterally  the  lower  spine  of  the  head  as  long  as  the  upper  and  along 
the  dorsal  surface  the  elevation  crenulate;  from  above  the  outer  and 
inner  edges  of  the  projection  are  strongly  reflexed  so  that  the  flat- 
tened portion  appears  sunken;  head  and  thorax  with  very  large  well- 
separated  punctm*es,  those  on  the  mesoscutum  about  a  puncture 
width  apart;  extreme  base  of  mesoscutum  smooth;  punctures  on 
scutellum  larger  and  closer;  propodemn  at  each  side  with  a  blimt 
sjpine  at  about  the  middle;  propodeimi  with  a  median  and  lateral 
longitudinal  carinse  which  extend  to  the  apex  of  the  neck  of  the 
propodeum,  the  latter  being  at  the  sides  of  the  neck;  between  the 
median  and  each  lateral  carina  another  carina  extending  from  the 
base  of  the  propodeum  about  half  its  length,  making  the  propodeum 
6-carinate;  wings  yellowish;  fore- and  mid  legs  rufous,  their  coxbb 
green,  hind  legs  green,  their  tarsi  reddish;  venter  spined  in  front  of 
each  hind  coxae;  hind  coxse  longer  than  hind  femora;  petiole,  seen 
from  above,  having  the  lateral  margins  carinate,  and  between  these 
three  carin©  making  it  from  above  5-carinate;  ventral  spine  of 
petiole  about  half  its  length;  first  abdominal  segment  about  half  of 
the  length  of  abdomen;  rest  of  segments  except  apical  margins  very 
finely  punctured;  sheaths  of  ovipositor  longer  than  abdomen. 

JVpc-focoZt^y.— Oabima,  Panama. 

One  specimen  collected  May  27,  1911,  by  August  Busck. 

2Vye.— Cat.  No.  15546,  U.S.N.M. 

This  species  differs  from  H.  cmrulea  Cameron  in  color  and  in  the 
number  of  carinas  on  the  propodeum  and  petiole  and  in  having  the 
ovipositor  longer  than  the  abdomen;  H.  <^m€ron{  Ashmead  is  figured 
as  having  three  carinas  on  the  propodeum  and  four  on  the  petiole. 
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PARENIACA,  new  genus. 

Belongs  to  the  tribe  Dirhinini  and  has  the  habitus  of  Eniacaj  from 
which  it  differs  by  having  a  pair  of  small  subtriangular  teeth  below 
the  large  cornutions  of  the  head  (see  fig.  1) ;  funicle  with  eight  joints, 
the  first  shorter  than  the  pedicel,  often  subquadrate  and  therefore 
more  or  less  ring  like. 

Type. — Pareniaca  schwarzi  Crawford. 

This  genus  differs  from  Dirhinus  in  having  the  head  4-comuted 
and  in  the  pedicel  being  longer  than  the  first  segment  of  the  funicle; 
it  differs  from  Hontalia  in  habitus,  in  the  nonmetallic  color,  in  having 
the  ovipositor  jiot  exserted,  in  the  absence  of  an  elongate  spine  ven- 
trally  on  the  first  abdominal  segment  (petiole),  etc. 

PARXlflACA  SCHWARZI,  new  tpedtt. 

Female. — ^Length  about  4.5  mm.  Black,  with  a  slight  aeneous 
tinge,  head  and  thorax  coarsely  rugoso-punctate;  antennse,  fore  and  • 
mid  legs,  except  cox»,  rufous;  pedicel  longer  than  second  joint  of 
funicle;  first  joint  of  funicle  distinctly  longer  than  broad,  shorter 
than  the  second  joint,  about  as  long  as  the 
third  joint  of  funicle; fourth  joint  longer  than 
broad,  fifth  and  following  subquadrate;  wings 
yellowish;  tegulas  reddish;  hind  femora  on 
lower  edge  near  base  inwardly  with  a  tuber- 
cle; stemmn  in  front  ^)f  hind  cox»  with  two 
Fio.  i.-pabenuca  scHWABa.  triangular  projections;  first  segment  of  ab- 
s^mwof  HEAD  Of  F*.  domen  (petiole)  transverse,  with  four  dorsal 
carinas  between  the  lateral  carinate  (viewed 
from  above)  edges;  second  segment  with  eight  or  nine  carinse  which 
are  about  three  times  as  long  as  the  first  segment,  reaching  almost  to 
the  middle  of  the  segment,  this  and  following  segments  finely  punc- 
tured at  apex. 

Type-locality. — Santa  Rita  Mountains,  Arizona. 
One  female  collected  by  E.  A.  Schwarz,  after  whom  the  species  is 
named. 

Type.— Chi.  No.  15647,  U.S.N.M. 

(HOHTAUA)  PARSniACA  RUnCORlflS   (Camerai). 

In  this  species  the  first  abdominal  segment  (petiole)  is  slightly  longer 
than  broad  and  has  four  dorsal  carina;  the  second  segment  has  about 
six  or  seven  carinsB  which  do  not  extend  half  the  length  of  the  seg- 
ment. The  species  is  readily  distinguished  by  the  infuscate  fore 
wings  with  subhyaline  spots  on  the  apex  and  on  the  front  and  pos- 
terior margins.  In  the  United  States  National  Museum  there  is  a 
male  from  Cacao,  Trece  Aguas,  Alta  Vera  Paz,  Guatemala  (Schwarz 
and  Barber,  collectors). 
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PARBinACA  BUSCIX  ii«w  species. 

Mak. — ^Length  about  2.25  mm.  Black,  the  antennse  except  the 
light  reddish  scape,  dark  reddish-brown;  the  fore  and  mid  femora 
brown,  their  tibias  lighter,  hind  legs  black;  head  and  thorax  rugoso- 
punctate;  first  joint  of  funicle  hardly  as  long  as  broad;  second  joint 
about  as  long  as  pedicel;  wings  yellowish,  more  so  on  the  disk,  so 
that  the  apical  margin  from  the  marginal  vein  outward  and  around 
on  rear  of  wing  to  a  point  about  opposite  apex  of  marginal  vein 
appears  lighter;  first  abdominal  segment  longer  than  broad,  with 
three  dorsal  carina,  second  s^ment  with  about  three  or  four  carina 
no  longer  than  first  segment  and  not  more  than  one-fourth  as  long  as 
second  s^ment;  second  segment  smooth  apically. 

Type-locality. — Cabima,  Panama. 

One  specimen  collected  by  August  Busck,  after  whom  it  is  named. 
May  27,  1911. 

Type.—G^i.  No.  15548,  U.S.N.M. 

(HONTALIA)  PARSNIACA  KIRBYI  (Ashmead). 

The  specimen  deposited  in  the  United  States  National  Museum  is  a 
female  instead  of  a  male.  It  has  the  first  abdominal  s^ment  slightly 
longer  than  broad,  with  three  dorsal  carinse,  the  second  segment  with 
about  eight  carinae  which  are  about  as  long  as  first  segment  and  about 
one-fourth  as  long  as  the  second  segment;  the  first  joint  of  the  funicle( 
is  shorter  than  the  second  and  this  is  shorter  than  the  pedicel. 

Family  PTEROMALEDiE. 

POLTCTSTUS  VOBRSTBRI,  new  species. 

Female. — ^Length  about  2  mm.  Head  and  thorax  somewhat 
brassy  green,  the  abdomen  blue-green;  head  and  thorax  with  some- 
what irregular  thimble-like  punctures,  those  on  the  head  finer,  those 
on  middle  lobe  of  mesoscutum  the  coarsest;  scape  and  pedicel  green-^ 
ish,  rest  of  antennae  brown,  with  a  slight  greenish  tinge;  joints  of 
funicle  almost  subequal  in  length  and  almost  subquadrate;  first  joint 
of  funicle  shorter  than  pedicel;  propodeum  smooth,  with  strong 
median  and  lateral  carin»,  and  basad  about  midway  between  median 
and  each  lateral  carina  a  fovea;  wmgs  hyaline;  postmarginal  vein 
shorter  than  marginal  but  distinctly  longer  than  stigmal;  legs, 
except  the  green  coxae,  honey  color;  petiole  about  as  long  as  hind 
coxae;  abdomen  short,  smootii,  the  basal  segment  at  apex  medially 
incised. 

Male. — ^Length  about  1.5  mm.  Similar  to  the  female  but  the 
head  more  blue,  the  face  bluish-purple;  antennae,  except  club,  flavous; 
eiilarged  apical  joint  of  palpi  yellowish;  legs,  except  coxae,  light 
yellow  in  color. 
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Type-locality. — ^Lafayette,  Indiana. 

Described  from  a  series  of  18  specimens  reared  from  Agromyza 
anguUUa  by.  P.  Luginbill,  and  recorded  under  Bureau  of  Entomology, 
United  States  Department  of  Agriculture,  note  number,  Webster 
No.  9700. 

JVp6.— Cat.  No.  15549,  U.S.N.M. 

This  species  is  named  in  honor  of  Arnold  Foerster,  whose  work  is 
the  foundation  of  the  modem  classification  of  the  Chalcidoidea. 

CKRCOCXPHALA  ATROVIOIJkCXA,  MW  iptctoi. 

Female, — ^Length  about  3  nmi.  Black,  smooth  and  polished,  the 
head  with  a  purple  luster,  the  thorax  above  with  bluish  and  greenish 
luster,  the  abdomen  with  a  purple  luster;  head  oblong,  the  mandibles 
enlarged,  reddish,  4-tooth6d  at  apex;  ridge  between  antennse  broad, 
flattened,  projecting,  anteriorly  truncate  at  a  right  angle,  the  ex- 
tremity rounded;  funicle  G-jointed,  the  first  joint  subquadrate,  the 
pedicel  about  as  long  as  joints  one  and  two  combined;  antennal 
fossse  carinate  exteriorly,  just  outside  these  foss»  a  vertical  slightly 
depressed  area,  about  the  width  of  the  fossa,  and  finely  vertical^ 
striate;  propodeum  basally  finely  transversely  striate;  elsewhere 
smooth;,  wings  hyaline  with  a  brown  band  at  stigmal  vein  which 
does  not  extend  apicad  of  the  stigmal  vein  but  extends  basad  of  the 
base  of  the  stigmal  vein  for  somewhat  more  than  the  length  of  the 
stigmal;  stigmated  spot  on  submarginal  vein  without  a  tuft  of  hairs; 
legs  concolorous  with  the  body,  the  anterior  tibi»  and  all  tarsi 
reddish  testaceous. 

Male. — ^Unknown. 

Type4ocality. — hsa  Vegas  Hot  Springs,  New  Mexico. 

Described  from  seven  specimens  reared  from  Pifion  cones  infested 
by  an  undescribed  genus  of  Scolytid»,  and  recorded  under  Bureau 
of  Entomology,  Department  of  A^culture,  note  number  9487. 

Typ^.— Cat.  No.  15550,  U.S.N3f . 

The  large  size,  entirely  dark  color,  the  flattening  of  the  dorsal 
aspect  of  the  ridge  between  antenme  and  the  rounding  off  of  its 
anterior  angle  distinguish  this  species. 

Family  EULOPHIDiE. 

DBR06TB1IU8  AOROBfTZ A,  new  tpeclM. 

Female. — ^Length  about  0.87  mm.  Similar  in  color  and  sculpture 
to  D.  punctiventris,  but  the  wings  without  any  stigmal  cloud  and 
none  of  the  tibisB  annulate;  all  femora,  except  apices,  aeneous. 

Male. — ^Length  about  0.70  mm.  Similar  to  the  female,  except  in 
secondary  sexual  characters ;  the  scape  somewhat  flattened  and  dUated 
in  front,  the  dilated  portion  thin. 
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Type4ocdlity. — ^Lafayette,  Indiana. 

Host — Agramyza  angulata. 

Described  from  a  series  of  17  specimens  reared  by  P.  Luginbill 
and  recorded  imder  Bureau  of  Entomology,  United  States  Depart- 
ment of  Agriculture,  note  number,  Webster  No.  9700. 

Type.— Chi.  No.  16551,  U.S.N.M. 

DBROSTBinJS  AUZOHXlfSIS,  a«w  tpeclM. 

Female. — ^Length  about  1.12  mm.  Similar  in  color  and  sculpture 
to  D.  punctiventris,  but  the  wings  without  a  stigmal  cloud,  the  hind 
tibi»  with  a  small  spot  near  base,  or  this  a  complete  annulus  but  no 
broader  than  the  yellow  basad  of  it;  front  tibi»  with  a  narrow  black 
stripe  beneath;  mid  tibi»  with  a  mark  similar  to  that  on  posterior 
tibisd  or  both  iJie  front  and  mid  tibisB  almost  immaculate. 

Mde. — ^X^ength  about  0.7  mm.  Similar  to  the  female,  except  in 
secondary  sexual  charact^^,  but  the  spot  on  the  hind  tibiae  very 
small. 

TypeAocality. — ^Tempe,  Arizona  (type  female);  Chandler,' Arizona 
(allotype  male).    Paratypes  from  both  localities. 

The  14  specimens  ware  reared  from  Agromyza  in  alfalfa  and  are 
recorded  under  Bureau  of  Entomol(^;y,  United  States  Department 
of  Agriculture,  note  numbers,  Webster  No.  7216  (type  finale)  and 
8771  (allotype  male).  The  paratypes  from  T^npe  bear  the  number 
7215  and  the  one  from  Chandler  the  number  8771. 

TVp^.— Cat.  No.  15652,  U.S.N.M. 

The  spot  on  the  hind  tibias  is  as  variable  in  the  male  as  it  is  in 
the  female. 

This  species  comes  near  (Entedon)  Derostenus  diastatae  Howard  and 
2>.  agromyzse  Crawford,  but  the  former  has  a  wide  annulus  on  the 
hind  tibias  and  the  abdomen  weakly  sculptured,  and  the  latter  has 
the  tibiaei  immaculate. 

DKROSTXHUS  VARnPBS,  a«w  tpeclM. 

Female. — ^Length  about  0.75  mm.  Similar  in  color  and  sculpture 
to  D.  pundwentris,  but  the  wings  without  a  stigmal  cloud,  and  the 
front  and  middle  legs,  except  coxae,  entirely  pallid;  hind  femora, 
except  apices,  aeneous,  the  hind  tibi»  not  annulate. 

Male. — ^Unknown. 

Type4ocality. — ^Lafayette,  Indiana. 

Host. — Agromyza  pusiUa. 

Described  from  one  specimen  reared  by  P.  Luginbill  and  recorded 
under  Bureau  of  Entomology,  United  States  Department  of  Agricul- 
ture, note  number,  Webster  No.  6396. 

IVp^.— Cat.  No.  15653,  U.S.N.M. 

The  iomiaculate  front  and  middle  legs  distinguish  this  species. 
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XHTIDOir  THOMSOHI.  n&w  WfclM. 

Female. — Length  about  2  mm.  Green,  the  legs,  except  coxae, 
white;  face  both  above  and  below  V-shaped  furrow,  without  coarse 
punctures,  smooth  and  shiny,  along  inner  orbits  with  a  few  setig- 
erous  punctures;  scape  whitish  at  base;  funicle  and  club  somewhat 
compressed;  joints  of  funicle  elongate,  the  first  the  longest;  vertex 
finely  lineolately  reticulate,  at  rear  sharply  carinate;  mesonotum 
irregularly  reticulate,  the  middle  lobe  coarsely  so,  the  scutellum 
somewhat  more  finely  so,  the  lateral  lobes  much  more  finely;  propo- 
deum  with  a  few  weak  wrinkles  and  at  base  medially  a  sjnall  V- 
shaped  carina  with  the  point  caudad;  median  carina  obsolete;  wings 
hysdine;  petiole  shorter  than  hind  cox». 

Male. — Length  about  1.6  nma.  Similar  to  the  female  except  in 
secondary  sexual  characters;  scape  enlarged  and  flattened;  median 
carina  on  propodeum  distinct;  propodeum  more  wrinkled  than  in 
female,  and  in  part  subreticulately  wrinkled. 

Type4oc(ility. — ^Lafayette,  Indiana. 

Described  from  13  specimens  reared  from  Agromyza  anffuJaia  by 
P.  Luginbill  and  recorded  under  Bureau  of  Entomology,  United 
States  Department  of  Agriculture,  npte  number,  Webster  No.  9700. 

Type.— Chi.  No.  15554,  U.S.N.M. 

This  species  is  named  in  honor  of  the  eminent  hymenopterist,  C.  G. 

Thomson,  whose  careful  work  has  done  so  much  to  aid  the  student 

of  the  Chalcidoidea. 

« 

PLSUROTROPIS  UTAHXHSIS,  new  tpeclM. 

Female. — ^Length  about  2.5  nam.  Green,  with  brassy  tints,  more 
apparent  on  head,  the  abdomen,  except  basally,  bronzy;  head  both 
above  and  below  V-shaped  furrow  with  thhnble-like  punctures; 
funicle  2-jointed;  first  joint  of  funicle  longer  than  pedicel,  the  second 
shorter  than  pedicel;  mesoscutum  and  scutellum  rugosely  reticulated, 
the  scarlike  continuations  of  the  parapsidal  furrows  smooth;  propo- 
deum normal — that  is,  with  two  median  carin»  which  posteriorly 
diverge;  lateral  carime  present,  posteriorly  these  join  oblique  carina, 
which  join  at  the  side  die  carina  surrounding  the  superior  half  of  the 
short  propodeal  neck;  the  median  carimB  join  these  oblique  carina 
slightly  posterior  of  a  point  midway  between  the  lateral  carime 
and  the  point  where  the  oblique  carinsB  join  the  apical  carina;  propo- 
deum, except  for  carineB,  smooth,  polished;  wings  hyaline;  legs, 
except  tarsi,  greenish;  abdomen,  except  basal  segment,  finely  reticu- 
lated. 

Male. — Length  about  2  nam.     Similar  to  the  female;  funicle  3- 
jointed. 

Typerlocdlity. — Salt  Lake  City,  Utah. 


Digitized  by  VjOOQIC 


NO.  1984.     DESCRIPTIONS  OF  NEW  HYMENOPTERA,  J^CRAWFORD.     317 

Holotype  female  reared  from  Agromym  parmcornis  in  com  leaves^ 
and  recorded  under  Bureau  of  Entomology,  United  States  Depart- 
ment of  Agriculture,  note  number,  Webster  No.  8819;  aUotopotype 
male  and  four  males  and  one  female  paratopotypes  from  Cephas  sp.; 
also  2  females  and  one  male  paratypes  from  Kimball,  Utah,  reared 
from  Cefhua  sp.  (Webster  No.  6681);  all  specimens  collected  by  C.  N. 
Ainslie. 

2Vp«.— Cat.  No.  15555,  U.S.N  Jkf . 

COtROSPILUS  ILAVOVDUDIS,  new  tpedet. 

FemdU. — ^Length  about  1  mm.  Brilliant  green,  with  yellow  mark- 
ings; face  mostly  yellow,  below  each  eye  a  purple  spot  extending  on 
to  back  of  head;  antennad  yellow,  the  apical  half  of  scape,  the  pedicel 
and  the  club  brownish;  dorsal  aspect  of  pronotum,  except  a  median 
green  spot,  lateral  margins  of  middle  lobe  of  mesoscutum,  outer  mar- 
gin of  each  lateral  lobe  of  mesoscutum,  axiUse,  except  a  green  spot  on 
disk,  scutellum  along  parallel  furrows  on  disk,  and  posterior  mai^in 
of  scuteUum,  lateral  margins  of  metanotum,  tegul®,  legs  except  cox® 
and  a  stripe  on  front  and  mid  femora  and  basal  half  of  hind  femora, 
which  are  brown,  all  yellow;  the  yellow  markings  on  the  meso-  and 
metanotum  form  two  yellow  stripes;  mesonotum,  metanotiun,  and 
propodeum,  except  medially  where  it  is  smooth,  with  dose,  almost 
thimble-like  punctures;  wings  hyaline,  Veins  pallid;  abdomen  dark 
brown,  the  lateral  margins  yellowish. 

Male. — Length  about  0.8  mm.  Similar  to  the  female  but  with  more 
yellow  on  the  head  and  abdomen,  the  dark  on  the  abdomen  being  con- 
fined to  a  large  discal  spot,  and  the  ventral  surface  with  more  yellow; 
legs  entirely  yellow. 

fla&ito^.— ^alt  Lake  Gity,  Utah. 

Six  specimens  reared  from  Agromyza  by  C.  N.  Aindie  and  recorded 
under  Bureau  of  Entomology,  United  States  Department  of  Agricul- 
ture, note  numbers,  Webster  No.  8819  (the  type),  in  com  leaves,  prob- 
ably A.  parvicomis,  and  6639  (the  allotype  and  all  paratypes),  the 
latter  from  A.  pusiUa  on  cowpeas. 

Type.—CB,t.  No.  15556,  U.S.N.M. 

The  face  is  collapsed,  and  markings,  if  there  are  any  others,  can  not 
be  seen. 
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NEW  SPECIES  OF  SILURIAN  FOSSILS  FROM  THE  EDMUNDS 
AND  PEMBROKE  FORMATIONS  OF  WASHINGTON 
COUNTY,  MAINE. 

By  Henry  Shalbb  Williams, 
Of  Cornell  Univerntyy  Ithaca,  Nw)  Torh. 


INTRODUCTION. 

In  preparing  the  Eastport  folio  of  the  United  States  Geological 
Survey  for  publication  the  more  characteristic  fossils  of  the  Silurian 
formations  there  mapped  were  selected  for  illustration.  Among 
them  the  following  were  new,  and  as  the  folio  is  an  inconvenient  place 
for  publishing  descriptions  of  new  species,  the  following  paper  will 
describe  and  illustrate  a  few  of  the  more  common  and  characteristic 
new  species  foimd  in  the  Edmimds  and  Pembroke  formations  of 
Washington  Coimty,  Maine.  The  type-specimens  of  all  of  these  new 
species  are  in  the  collections  of  the  United  States  National  Museum, 
and  the  catalogue  numbers  under  which  they  are  r^stered  are  indi- 
cated in  the  following  descriptions.  For  greater  precision  the  Geo- 
logical Survey  locality  numbers  and  my  own  numbers  given  to  indi- 
vidual specimens  are  also  noted  wherever  necessary. 

The  species  from  the  Edmunds  formation  are: 

WMtfiddeUa  edmundn.  Palaeopectm  eobtooohi. 

Chonetes  edmundti.  Palaeopecten  transvertalit, 

Chonetes  oobtcooki.  Tohnakt  oompeHm. 

Brachyprion  shalen.  *  Pterinea  (f  Tolmaia)  tresootti. 

The  Pembroke  species  are: 

ChoneUi  basHni.  Orammytia  pembrohemii. 

Camarotoecfda  leightord.  Lingula  ndmrna  var.  am/erieana. 

ActinopUria  bella.  Modiolopni  leightord, 

Actinoptenafornioata,  Modiolopsia  leightord  var.  quadrata. 

Actinoptena  dispar,  NueuUtes  oorrugata, 

Lingula  tcobina,  Leiopteria  rubra. 

On  plate  30,  illustrating  the  Pembroke  fauna,  are  also  included 
figures  of  DahnaneRa  hmcUa  (Sowerby),  and  on  plate  31,  EurymyeUa 
ahdleri  var.  minor,  Williams,  the  type  of  which  was  described  from 
the  Eastport  formation,*  (formation  No.  V),  and  figures  of  Plaiy- 

1  Froo.  U.  &  Nat.  Mas.,  ^L  4S,  p.  8S7,  pL  40,  flg.  t. 
PR00CBDINQ8  U.  8.  NATIONAL  MU6tUM»  VOL*  40-Na  1 086. 
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chisma  hdicites  (Sowerby)  and  Orammysia  trianguUUa  (Salter),  species 
found  typically  in  the  Ludlow  formation  of  Great  Britain. 

In  a  paper  entitled  ''Correlation  of  the  Paleozoic  Faunas  of  the 
Eastport  Quadrangle,  Maine/'^  I  described  briefly  the  subdivision  of 
the  rocks  of  the  Eastport  quadrangle  into  six  formations,  speaking  of 
them  as  formations  I,  II,  ni,  etc.,  and  mentioned  some  of  their  char- 
acteristic fossils.  In  the  course  of  preparing  the  Eastport  folio,  the 
following  names  have  been  adopted  for  these  several  divisions,  viz: 

Formation  No.      I  »=  Quoddy  shale. 

Formation  No.    II  =  Dennys  formation. 

Formation  No.  111  =  Edmunds  formation. 

Formation  No.  IV = Pembroke  formation. 

Formation  No.     V«  Eastport  formation. 

Formation  No.  VI  =»  Perry  formation. 
As  indicated  in  the  paper  above  referred  to,  the  formations  I  to  V, 
inclusive,  are  of  Silurian  age,  and  formation  VI  is  Devonian. 

FOSSILS  OF  THE  EDMUNDS  FORMATION. 

BRACHIOPODA. 

Genus  ^VHITFIELDELLA  Hall  and  Clarke. 

WHlTflKI.DWTJA  XDMUHDSI,  iMW^Mlea. 
Plate  29,  figs.  1,  2,  3,  4. 
Gf.  1839.  Atrypa  didyma  Sowbrbt,  Sil.  Syst.,  p.  614,  pi.  6,  ^.  4. 

Description. — Shell  small;  valves  about  equally  convex,  sub- 
pentagonal;  about  as  wide  as  long;  beak,  small;  front  with  a  furrow 
in  each  valve  reaching  nearly  to  the  beak;  furrow  on  pedicle  valve 
slightly  longer  and  wider  than  that  on  the  brachial  valve.  Brach- 
idium  of  two  cones  opposed  as  in  Meristfi,  each  cone  composed  of 
8  or  9  coils.  The  connecting  loop  unknown.  No  medium  septum 
in  the  brachial  valve.  Dimensions  of  figured  specimen  13.2  mm. 
wide  by  11.9  mm.  from  beak  to  front;  another  specimen  12.7  mm. 
by  11.6  mm. 

Formation  and  locality. — ^Edmunds  formation,  Burnt  Cove,  east 
shore,  south  of  Cunningham  Mountain,  Edmunds  Township,  Wash- 
ington County,  Maine,  loc.  No.  5.5  1.5  B. 

Cotypes.—CeA.  No.  58944  U.S.N.M. 

Comments. — ^This  small  species  resembles. very  closely  in  exterior 
form  and  size  the  species  figured  and  described  by  Sowerby  under 
the  name  Atrypa  didyma  (Terehratvla  didymu  Dalman). 

Sowerby's  description  is: 

Nearly  globose;  beaks  small;  front  emaiginate,  with  a  funow  in  each  valve  reach- 
ing nearly  to  the  beaks.    Length,  five  lines;  width  the  same. 

1 B  uU.  Q€oL  Boo.  Amodoa,  ToL  38,  pp.  84  0«  astt. 
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Our  species  is,  however,  less  globose  and  smaller  than  Sowerby's 
figure  of  Atrypa  didyma.  The  surface  is  smooth  except  for  con- 
centric growth  lines  on  the  outer  half  of  the  shell.  The  intmor  of 
the  pedicle  valve  (see  fig.  4)  shows  the  disposition  of  the  dental 
plates  and  muscular  scars  as  represented  by  Davidson's^  figure  of  the 
enlarged  interior  of  a  pedicle  valve  of  ^^MeristdUi  didyma"  which 
resembles  HyatteHa  and  MerUHna  more  than  WhUfieldeTla  Hall. 
The  scar  on  the  brachial  valve  is  linear  and  there  is  a  hinge  plate; 
whether  cleft  or  not  is  not  evident,  but  there  is  no  medium  septum. 
The  spiral  ribbons  are  arranged  in  two  cones  opposed  as  in  Merista 
and  HyaUeUa.  There  appear  to  be  at  least  8,  perhaps  9,  coils  each 
side.  None  of  the  specimens  show  with  distinctness  the  jugum 
and  central  lamellse,  but  the  parts  preserved  are  well  represented 
by  the  figures  given  by  Davidaon  of  the  spirals  of  ^'Meristina 
didyma.^'  * 

From  these  observations  it  is  evident  that  our  species  represents 
the  form  originally  described  by  Sowerby  under  the  name  Atrypa 
didyma  Dalman. 

From  the  fact  that  it  does  not  have  the  prominent  beak  of  the 
Gotland  specimens,'  a  form  which  was  included  under  the  same 
name  by  Davidson  ^  it  does  not  seem  clear  that  the  British  form 
figured  by  Sowerby  is  specifically  the  same  with  TerhrcUulaf  didyma 
Dalman.  It  is  also  uncertain  what  may  be  the  interior  characters 
of  Sowerby's  original  specimens.  Under  these  circumstances  a  new 
specific  name  is  appropriate,  although  there  are  not  in  evidence 
characters  by  which  the  Maine  species  may  be  specifically  distin- 
guished from  the  form  described  and  figured  by  Sowerby.  The 
specific  name  Whitfiddella  edrmmdri  is  therefore  proposed  for  this 
species. 

Oenerically  it  is  difficult  to  assign  the  species  strictly  to  any  one 
of  the  genera  in  use.  The  absence  of  a  medium  septum  from  the 
brachial  valve  technically  excludes  it  from  WhUfieldeUa  which  was 
erected  with  the  species  Atrypa  nitida  Hall  as  type.  Meristina  Hall 
and  Whitfieldia  Davidson  also  are  defined  as  having  a  median  sep- 
tum in  the  brachial  valve.  HyaUeUa  Hall,  closely  related  to  Whil- 
fiMeUa  Hall,  has  no  median  septum.  In  this  dilemma  and  imtil 
fuller  knowledge  of  the  characters  are  ascertained  I  will  provisionally 
refer  the  species  to  Hall's  genus  "WMtfieldellaj  recognizing  Davidson's 
reference  of  Sowerby'  species  to  Meristina  and  using  the  term  Whit- 
fiddetta  in  the  larger  sense  as  the  name  "proposed  as  a  substitute 
for  the  term  Meristina  in  its  current  application  to  species  not  con- 
generic with  M.  maria.^'  * 

>8U.BzBch.,pL12,flg.O. 

s  Brit  PaL  Brech.,  sappl.,  pL  A,  figs.  33  and  23a. 

«  HaU  and  Clarke  Pal.  New  York,  vol.  8,  pt.  2,  pi.  11,  figs.  14, 16. 

« Brit.  80.  BnudL,  pi.  12,  figs.  4, 8. 

»  Pal.  New  York,  voL  8,  pt.  2,  p.  60. 

'— Proc.N.M.TOl,4C^13 ^21 
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The  Atrypa  didynui  described  by  Sowerby  is  smaller  than  the  spe- 
cies as  afterwards  identified  by  Davidson.  The  dimensions  given  by 
Sowerby  are:  length,  5  lines;  width  the  same,  whereas  Davidson  gives 
the  dimensions  of  the  two  specimens  cited  as  11  by  10  and  10  by  10 
lines.  The  dimensions  of  two  specimens  of  WhitfrddeHa  edmundsi  are 
5i  by  6  and  6  by  5^  lines,  or  approximately  the  size  of  Sowerby^s  speci- 
mens from  the  Aymestry.  Our  species  approaches  in  form  more 
nearly  that  of  Davidson's  specimen,  figures  6  and  7,  from  the  Wenlock 
than  the  Aymestry  form  figured  by  Sowerby.  The  species  as  figured 
by  Hall  and  Clarke  and  named  WhUfidddUi  didyma  Dalman  ap- 
proaches more  nearly  Davidson's  figure  4,  also  a  Wenlock  form,  but 
the  figure  does  not  show  a  furrow  in  the  brachial  valve.  Sowerby 
describes  his  species  as  having  a  furrow  in  each  valve.  Davidson 
includes  in  his  definition  those  with  furrow  in  each  valve  and  those 
with  ''valves  regularly  and  moderately  globose.'' 

In  form  and  size  (external)  W.  edmundsi  resembles  most  closely 
Atrypa  nudeoUUa  Hall,  which  is  listed  by  Schuchert  as  WhUfieldellai !) 
nudeolata.  In  WhitfieldeUa,  however,  there  is  a  distinct  median  sep- 
tum in  the  brachial  valve  supporting  a  concave  hinge  plate.  There 
may  be  a  simple  pointed  process  terminating  the  loop  as  in  that 
genus  but  the  termination  is  miRaing  in  all  our  specimens.  The 
probability  that  it  is  simple  is  inferred  from  the  bast  of  a  single  per- 
foration in  center  between  the  inner  ribbons  of  the  spiral  coil. 

Atrypa  nvdeolata  was  regarded  by  Hall  as  very  closely  approach- 
ing A.  nitida  and  distinguishing  characters  mentioned  are  its  less 
elongate  form,  and  the  more  conspicuous  furrow  in  the  dorsal  valve 
of  the  Coralline  species,  and  in  the  description  furrows  on  both 
valves  are  recognized,  though  not  always  present.  These  resem- 
blances are  of  external  characters,  and  the  dose  relationship  existing 
between  A.  nitida  Hall  and  A.  didyma  Dalman  was  recognized  by 
both  Davidson  and  Hall  and  Clarke,  the  difficulties  arising  in  deter- 
mining the  internal  characters.  I  have  no  evidence  by  which  to 
distinguish  the  internal  characters  under  dispute.  One  of  oiu*  speci- 
mens exhibits  the  spiral  brachial  supports  and  the  loop  nmning  inte- 
riorly connecting  the  two  inner  arms  but  the  exact  nature  of  their 
termination  is  not  evident.  The  species  therefore  comes  within  the 
definition  of  M.  didyma  Dalman  ip  its  external  and  so  much  of 
internal  character  as  can  be  made  out.  It  may  be  identical  with  A. 
nudeolata  Hall,  but  if  so  that  name  is  probably  a  synonym  for  M. 
didyma  (Dalman).  Generically,  I  am  inclined  to  believe,  it  should 
remain  in  the  same  genus  with  Merisiina  tumida.  In  one  specimen 
I  find  a  broad  jugum  and  accessory  plates  parallel  to  the  first  volu- 
tion of  the  brachia,  like  Athyris.  The  characters  require  further 
study. 
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Genus  CHONETES  Fischer  de  Waldheim. 

CHONBTBS  SDMUADSI,  new  ^edes. 
Plate  29,  figs.  6,  7,  8,  9. 

Description. — ^The  typical  characters  may  be  defined  as  follows, 
namely:  Size,  small,  rarely  wider  than  12  mm.  and  generally  less 
than  twice  as  wide  as  long;  pedicle  valves  convex,  arching  up  from 
the  cardinal  border  abruptly  at  the  umbonal  r^on,  and  flattened 
at  the  cardinal  angles;  body  of  shell  swollen;  brachial  valve  flat- 
tened, concave;  radii  occasionally  bifurcating,  but  over  body  of 
shell  radii  simple  to  near  front;  radii  on  the  ears  near  the  cardinal 
border  much  finer  and  fainter  than  over  body;  60  to  90  radii  can 
be  counted  at  the  margin,  the  larger  total  number  due  mainly  to 
increase  in  the  number  of  fine  radii  on  the  flattened  cardinal  angles; 
spines  four  on  each  side  of  the  beak,  the  outer  ones  lai^er  than  the 
inner;  in  an  occasional  large  specimen  five  spines  have  been  counted. 

Formation  and  locality. — Edmunds  formation:  Calcareous  shales 
about  one-half  mile  south  of  Field  Point  on  west  shore  Cobscook 
River  (loc.  No.  8.21.1A) ;  west  side  of  Burnt  Cove  (loc.  No.  6.51.6A) ; 
Field  Point  (loc.  No.  8.1.8A) ;  extreme  northwest  comer  of  cove,  near 
outlet  of  Roaring  Lake,  southern  part  of  Edmunds  (loc.  No.  7.42.6A), 
all  in  Edmimds  Township,  Washington  County,  Maine. 

Cotypes.—Ceit.  Nos.  58946,  58946,  U.S.N.M. 

Comments. — Ghonetes  edmu7i<i«i  Williams.  In  the  fauna  of  5.51.5A 
is  found  a  Cfhonetes  which  presents  some  of  the  features  of  C. 
striateUa,  but  is  distinctly  smaller.  Only  four  specimens  have  been 
seen  (Nos.  M1483.1,2,3  and  M1168). 

Specimen  No.  M1158  is  the  mold  of  the  exterior  of  a  pedicle  valve 
the  front  edge  of  which  is  wanting,  so  that  the  length  is  estimated. 
Dimensions  are  10  by  6  mm.  The  umbo  is  not  elevated  and  the 
convexity  of  the  umbonal  region  is  slight.  There  appear  to  be 
4  spines  each  side  the  middle,  which  in  the  specimen  appear  to  be 
short.  The  ears  are  flattened,  and  on  them  the  radii  occasionally 
bifurcate  and  are  about  40  at  the  margin. 

Specimen  No.  M1483.1  is  the  exfoliated  mold  of,  probably,  a 
pedicle  valve;  the  spines  on  the  cardinal  margin  are  indistinct,  but 
faint  traces  of  3  of  the  4  are  evident  on  the  left  side.  The  beak  is 
not  projecting,  and  the  umbonal  region  at  the  margin  is  little  elevated, 
but  the  centi'al  part  of  the  shell  is  roundly  swollen  and  the  ears  flat- 
tened. The  radii  are  about  40  at  the  margin,  and  they  occasionally 
dichtomise  in  growth.    Dimensions  are  IH  by  nearly  7  mm. 

Specimen  No.  Ml 483. 2  is  a  partly  exfoliated  pedicle  valve,  without 
any  trace  of  the  spines  visible,  and  the  portion  of  shell  present  appears 
to  be  perforated  by  some  borings  and  is  smooth.    This  may  be  the 
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original  state  or  the  surface  worn  off  by  attrition.  The  mold  of  the 
interior  shows  faint  radii,  apparently  more  numerous  than  on  the 
other  specimens.  Some  of  Uie  radii  bifurcate.  They  are  too  indis- 
tinct to  be  counted;  but  over  ihe  central  part  they  are  arranged  more 
closely  t<^ether  than  on  the  corresponding  surface  of  the  oth^ 
specimens.  The  dimensions  are  13  by  10  mm.  The  umbonal  portion 
is  low,  but  the  beak  is  slightly  pointed.  The  body  is  at  first 
flattened,  tapering  off  gradually  to  die  cardinal  angles,  but  is  swollen 
in  the  center  and  arched  over  toward  the  front.  The  specimen  is 
imperfect,  but  the  cardinal  angle  appears  to  have  been  slightly 
mucronate,  and  the  characters  thus  surest  its  relationship  to  the 
form  described  as  Leptsena  Isevigata,  or  ChoneUs  lepisma,  by  Sowerby. 
I  refer  it  provisionally  to  ChoneUs  lepisma. 

Specimen  No.  M1483.3  is  a  mold  of  the  extmor  of  a  pedicle  valve 
showing  the  spines  faintly,  4  in  number.  The  umbonal  region  is 
depressed  and  the  center  part  swollen  slightly,  with  a  broad  shallow 
furrow  down  the  center.  The  sides  flatten  toward  the  cardinal 
angles.  The  radii,  which  occasionally  bifurcate,  are  quite  distinct 
over  the  right  half  of  the  specimen,  25  of  which  can  be  counted  from 
the  cardinal  angle  to  the  central  line,  making  '(if  the  same  on  the 
other  half)  50  radii.    The  dimensions  are  12  by  7^  mm. 

Ohonetea  edmandri  H.  S.  Williams,  types.  The  specimens  Ml  158, 
1483.1  and  3  present  closely  similar  characters,  and  to  the  types 
I  apply  the  name  Chonetes  edmundri.  They  are  longer  than  typical 
specimens  of  Chonetes  comuta  Hall,  and  have  a  greater  number  of 
radii.  They  also  resemble  Chonetes  temdstriata  Hall,  but  have  less 
number  of  radii.  They  also  closely  resemble  the  forms  from  the 
Pentland  Hills  referred  to  Chonetes  striateHa  by  Davidson,  of  which 
Davidson  says,  *'ihe  Scottish  specimens  being  much  smdUer  than  those 
which  occur  in  England  and  in  Sweden"  (p.  21),  as  is  also  shown  by 
the  figures,^  of  which  the  dimensions  given  in  the  description  are, 
length  2,  width  3  lines. 

While  it  is  probable  that  this  Pentland  species  is  the  same  as  our 
Chonetes  edmwndsi,  my  definition  is  based  upon  our  specimens,  and  I 
assign  to  it  a  new  specific  name,  which  may  include  the  small  forms 
referred  to  Chonetes  striatella  by  Davidson. 

Another  series  of  the  same  form  coming  from  loc.  No.  8.1.8A  is 
numbered  M1656.1-4. 

Specimen  No.  Ml  556.1,  a  mold  of  the  exterior  of  a  pedicle  valve, 
dimensions  11  by  6  mm.,  shows  well-developed  umbones,  arching  up 
rapidly  from  the  cardinal  margin,  with  broad  convex  body  and  the 
sides  exhibiting  only  a  small  flattened  area  at  cardinal  angles.  The 
radii,  of  which  there  are  about  80  at  the  margin,  bifurcate  more 

1  PL  8,  £1^14, 14a  and  146. 
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frequently  than  in  the  lot  just  described.  The  hinge  area  is  covered 
80  that  the  spines  are  not  in  evidence. 

Specimen  No.  M1556.2  is  an  external  cast  of  the  exterior  of  a 
pedicle  valve  9  by  5^  mm.,  showing  4  spines  on  each  side.  The  beak 
is  inconspicuous;  but  the  body  rises  abruptly  from  the  hinge  margin, 
forming  a  convex  body  with  cardinal  angles  not  much  flattened,  a 
slight  narrow  depression  along  the  middle.  Radii  are  over  60  but 
not  80. 

Specimen  No.  M1556.3  is  the  mold  of  exterior  of  a  brachial  (?) 
valve,  dimensions  12  by  6^,  radii  about  60,  bifurcating  frequently 
and  early,  as  do  all  the  specimens  from  this  locality. 

Specimen  No.  Ml 556.4  is  a  similar  shelly  but  imperfect  and  a  little 
smaller,  showing  the  same  size  and  form  as  specimen  from  5.51. 5A 
except  in  having  a  less  flattened  area  at  the  cardinal  angle,  the  rise 
from  the  cardinal  border  is  more  rapid  and  the  radii  bifurcate  more 
frequently  and  earlier,  increasing  the  number  of  radii  at  the  margin. 

Specimens  Nos.  M1647.1-3  comprise  another  set  from  loc.  No. 
7-42.6A.  M1547.1  is  a  somewhat  distorted  pedicle  valve  1 1  by  6  mm. 
The  radii  are  not  distinct  over  the  whole  surface,  but  will  reach  about 
80  in  number.  No  evidence  of  the  spines  can  be  seen;  the  body  rises 
abruptly  from  hinge  area  and  the  cardinal  angles  are  but  slightly 
flattened. 

Specimen  No.  M1547.2,  dimensions  about  10  by  7mm,  somewhat 
distorted  convex  and  with  distinct  flattened  area  at  cardinal  angle, 
body  convex,  about  65  radii. 

Specimen  No.  M1547.3,  a  specimen  of  pedicle  valve  distorted 
slightly  and  showing  general  characters  of  No.  1547.2. 

Specimen  No.  Ml  554  is  an  imperfect  pedicle  valve,  dimension  about 
10  by  5  mm.,  radii  about  60,  one  spine  base  evident;  convex,  broad 
body  with  but  slight  flattening  at  ears. 

Specimen  No.  M1516,  probably  the  interior  of  a  brachial  valve 
slightly  convex,  r^ularly  so  in  specimen,  but  as  interpreted  a  concave 
valve.  Radii  as  near  as  can  be  estimated  about  55,  bifurcating 
occasionally. 

Specimens  Nos.  M1555.1-5  are  from  loc.  No.  5.33.8A;  1  and  2  are 
quadrate  low,  convex  forms  which  appear  to  be  pedicle  valves; 
dimensions  No.  1,  9  by  7  mm.;  No.  2,  9^  by  6^  mm.;  beaks  low, 
narrow,  and  rising  gradually  from  hinge  area,  with  broad  flattened 
area  at  angles,  and  the  body  only  moderately  convex;  radii  often 
dichotomizing  twice  before  reaching  the  front  and  resulting  in  a  full 
hundred  at  border,  the  lateral  ones  faint  and  finer  than  over  body. 
These  come  very  close  to  Hall's  OJumetes  tenmstriata  from  the  Arisaig. 
The  specimens  Nos.  1  and  2  are  a  little  longer  proportionately  than 
Hall's  figure;  3,  another  crushed  specimen  probably  had  near  the 
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same  character  when  perfect  and  two  others  more  or  less  crushed 
and  imperfect  show  like  characters. 

In  the  fauna  of  locality  No.  8.21.1  A  two  types  of  Chonetes  appear, 
the  first  of  which  presents  the  typical  character  of  Chonetes  edmundsi 
as  seen  in  the  lower  faunas,  where  it  is  the  only  representative  of  the 
genus  Chondes.    This  series  is  numbered  Ml  156.  1  to  9. 

Specimen  No.  Ml  156.1,  dimensions  11^  by  7nmi.,  has  the  umbonal 
region  strong  and  arching  up  directly  from  the  hinge  area,  arching  over 
to  the  front,  making  the  central  portion  of  the  body  swollen  and  the 
cardinal  angles  flattened.  Foiur  spines  are  visible  on  right  side,  larger 
at  outer  end  and  incurved.  The  radii  occasionally  bifurcate,  are 
somewhat  finer  on  ears,  and  at  front  are  about  80  in  number. 

Specimen  No.  Ml  156.2,  dimensions  about  13  by  8  mm.,  is  a  mold 
of  exterior  of  pedicle  valve  and  shows  5  spines  each  side.  The  10  or 
12  radii  at  the  extreme  cardinal  comers  are  very  fine,  and  with  the 
others  will  make  over  90,  but  the  form  and  the  size  of  radii  over  the 
body  of  shell  are  not  distinguishable  more  than  varietally  from  the 
other  specimens. 

Specimen  No.  Ml  156.3  is  a  smaller  specimen,  9  by  6  mm.,  a  pedicle 
valve.  There  are  about  60  evident  radii  and  those  on  the  ears 
indistinct;  if  in  same  proportion  to  other  sheUs  they  would  number 
to  75  or  80.  The  shell  is  a  mold  of  the  interior.  This  shows  the 
typical  form  of  C.  edmundsi^  except  it  is  a  little  longer  proportionate 
to  width,  possibly  due  to  crushing. 

Specimen  No.  Ml  156.4,  dimensions  9}  to  5^  mm.,  arched  and 
swollen  central  part,  with  the  ear  portions  less  flattened,  presenting 
the  form  of  the  larger  more  typical  form.  This  has  the  radii  of  same 
size,  only  occasionally  bifurcated  and  making,  if  all  could  be  counted, 
about  75  to  80  at  edge. 

Specimen  No.  Ml  156.5  is  a  specimen  of  the  other  species  which  I 
identify  with  the  forms  of  C.  novaacotica  Hall  seen  in  the  Waldron, 
of  which  mention  will  be  made  later. 

Specimen  No.  Ml  156.6  is  a  larger  and  somewhat  distorted  form,  the 
edges  of  which  are  indistinct  and  the  reference  is  doubtful.  It  has 
the  general  character  of  C.  edmundsi  except  it  is  larger;  width  14^  by 
length  9  mm.,  and  the  radii  will  reach  over  90. 

Specimen  No.  Ml  156.7,  mold  of  interior  of  brachial  valve,  dimen- 
sions 13  by  7i  mm.  and  radii  75-80.  This  valve  is  concave  and  in  the 
mold  shows  tiie  gradual  arching  without  prominence  of  umbonal  part 
seen  in  the  pedicle  valve. 

Specimen  No.  Ml  156.8  is  a  more  perfect  mold  of  interior  of  brachial 
valve,  concave  but  slightly  so,  showing  nearty  flat  in  the  specimen. 
Radii  are  65-75  in  number. 

Specimen  No.  Ml  156.9  is  a  typical  pedicle  valve,  dimensions  11  by 
6^  mm.,  abruptly  arching  from  the  hinge  area;  body  convex,  ears 
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flattened;  radii  only  occasionaUy  bifiircated  and  that  mostly  near 
edge,  and  total  about  80.  These  all  retain  the  typical  characters  of 
the  species  CJumeies  edmundH  with  certain  fluctuations. 

Although  this  species  is  found  associated  with  C,  novascotica,  it 
differs  from  the  latter  in  the  greater  convexity  of  the  pedicle  valve, 
deeper  concavity  of  brachial  valve,  and  the  radiating  lines  on  the 
surface  are  mudi  finer,  rarely  over  80  and  often  scarcely  60.  The 
species  is  of  the  type  of  C,  striateUa  Dahnan,  but  differs  from  that  form 
(as  seen  typically  at  Eastport  in  the  fauna  5.33.8B)  in  its  smaller  and 
shorter  form  and  in  its  less  lateral  extension.  The  average  size  is 
about  8  by  13  mm.,  whereas  a  small  form  of  typical  C.  siriateUa  is 
9  by  15  (M1420.7),  another  (M1420.4)  is  9*  by  18^.  The  rays  are 
about  the  same  size  as  in  (7.  striat^Ua,  as  are  also  the  cardinal  spines, 
and  the  species  may  be  taken  as  representing  the  form  represented  by 
Davidson's  smaller  figure  25a  and  by  De  Konnick's figures  5a,  6,  c,  (2, 
of  shorter  form  with  proportions  14-22.  The  ordinary  proportions 
given  by  De  Konnick  are  100;  182  >  27;  8  as  compared  with  the  100; 
157;  40;  9,  the  more  swollen  form. 


CHONBTBS  COBSCOOKI,  ntw  i 
Plate  29,  fig.  5. 
Gf .  1860.  Chonetes  runxueotica  Hall,  Canadian  Nat.  QeoL,  vol.  6,  p.  144,  fig.  2. 

Shells  are  flattened  with  the  front  often  a  little  arching,  but  the 
umbonal  portion  is  always  low  and  but  slightly  rising  above  the 
cardinal  mar^.  The  brachial  valve  h  nearly  flat,  slightly  concave. 
The  spines  are  6  or  6  on  each  side  and  slender,  curved  inward,  outer 
ones  longer  than  inner'.  The  radii  bifurcate  frequently  over  the 
whole  surface  and  at  two  or  three  points  in  course  of  grow^,  resulting 
in  a  nearly  uniform  fine  size  of  radii  which  at  the  front  reach  a  number 
as  great  as  150  or  200. 

In  the  typical  specimens  of  this  locality  the  arching  over  at  the 
front  is  slight  and  the  form  is  therefore  flattened-convex.  A  central 
radius  is  occasionally  present  with  double  the  size  of  the  ordinary 
radii,  running  from  the  beak  to  the  front  without  bifurcation.  Speci- 
mens are  seen  on  the  slabs  as  small  as  11  mm.  broad  and  7  or  8  mm. 
long,  and  one  specimen  is  17  broad  by  9  long.  The  lateral  growth 
does  not  reach  double  the  length,  though  the  width  is  generally  three- 
quarters  greater  than  the  length. 

Formation  and  locality. — Edmunds  formation,  calcareous  shales 
south  of  Field  Point,  west  shore  Cobscook  River,  Edmunds  Township 
(loc.  8.21.1  A). 

Hdotype.'-Cht.  No.  58949,  U.S.N.M. 

Oomments. — ^The  dimensions  of  Hall's  figures  of  the  type  of  Chonetes 
nova  8Coticu8  are,  breadth  20^  at  the  hinge  margin  and  22  m  middle  of 
shell  and  15  mm.  from  beak  to  front.    The  form  called  Chonetes 
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tefiAiistriata  Hall  is  10  by  10^  by  6  mm.  It  is  said  to  be  **mote  finely 
striated  than  the  preceding/'  i.  e.,  (7.  nova  scotievs.  Our  shells  from 
8.21. lA  appear  to  have  ''greatest  width  near  the  middle,"  which  agrees 
with  the  original  figure  and  is  inserted  in  the  description  of  the  species 
so  identified  from  the  Waldron  shale.^  Our  specimens  are,  however, 
very  Uttle  convex,  and  not  noticeably,  ''more  ventricose  than  C. 
comuta  of  the  Clinton,"  though  considerably  laiger  than  the  original 
type  as  figured. 

Specimens  in  the  Cornell  University  Museum  (originally  belonging 
to  the  Jewett  collection  and  marked  "  Chonetea  comuta  Hail"  from 
the  CUnton  formation  New  Hartford,  New  York,  Cat.  No.  2197)  show 
considerable  variation  in  size.  Dimensions  of  the  smallest  specimens 
are  5  by  3  mm.,  the  laigest  15  by  8  mm.  The  radii  are  very  similar  to 
those  of  Maine  specimens  of  the  same  size,  are  in  the  laiger  specimens 
over  100  at  the  margin,  and  the  median  radii  are  double  strength,  as 
said  to  be  characteristic  of  some  of  the  specimens  from  Arisaig  and 
particularly  of  the  specimens  fr»m  Waldron  called  Chonetes  nova 
seoticus.  The  form  of  C.  corwuia  varies  but  the  specimens  referred 
to  are  none  of  them  fully  twice  as  broad  as  long,  though  nearly  so. 

The  original  specimen  figured  by  Hall  of  (7.  nova  scatums  has  not  the 
strong  central  radii,  but  in  the  text  "a  stronger  and  more  elevated 
stria,"  it  is  said,  "often  marks  the  median  line  from  the  beak  to  base 
of  ventral  valve."'  It  is  dij£cult  to  determine  what  morphological 
characters  belong  to  these  specific  names  as  used.  The  defimtion  of 
C.  tenuistriata  makes  it  to  be  more  finely  striated  than  C.  nova 
seoticus,  also  larger  and  more  finely  striated  than  C.  comuta,  but  the 
number  of  striaa  on  the  margin  of  0.  Hmuistriata  is  given  as  nearly  100, 
whereas  the  striaa  are  given  as  "more  than  100  on  the  margin  of  0. 
nova  seoticus. 

The  specimens  in  the  Cornell  University  collection  from  the  Clinton 
are  much  more  finely  striate  than  the  figures  given  of  the  species  C. 
comuta.^  The  increase  in  number  of  radii  is  produced  by  dichoto- 
mising or  interstitial  additions  in  course  of  growth,  and  hence  the 
larger  the  size  of  a  given  species  (supposing  the  rate  of  increase  were 
imiform)  the  greater  would  be  the  resulting  number  of  radii  at  the 
margin.  Fluctuation  also  takes  place  in  the  growth  laterally  in 
relation  to  the  length. 

The  form  I  call  O.  edrmmdsi  is  a  small  species  with  the  dichotomising 
process  rare,  as  in  typical  O.  striateUay  and  the  lateral  growth  not 
reaching  twice  the  length.  The  form  I  call  C.  striateHa  attains 
ordinarily  more  than  twice  the  dimensions  of  0.  edmundsi,  the  stris 
occasionally  but  rarely  bifiurcate  except  at  the  cardinal  angles,  and 

1 28th  Ann.  Bept  N.  Y.  State  series,  p.  155. 
s  Acadian  OaoL,  4th  ed.,  p.  596. 
»  PaL  N.  Y.,  vol.  2,  pL  21,  fig.  10. 
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the  lateral  growth  is  double  the  length  or  even  more  and  the  number 
of  radii  at  the  edge  is  less  than  100. 

The  form  I  name  G.  cobscooJci  is  very  close  in  outline  to  the  Waldron 
form  figured  by  Hall  as  0.  nova  scoticua,  is  somewhat  larger,  but  shows 
evidence  of  at  least  4  and  sometimes  5  spines  on  each  side.  It  is  not 
'^more  ventricose  than  C.  corrmtaj^  but  in  some  specimens  is  less  so 
than  seen  in  examples  from  the  Clinton  formation  of  New  Hartford. 
The  8tri»  are  frequently  bifurcated  two  or  three  times  in  course  of 
their  growth  and  reach  a  greater  niunber  than  100  at  the  front 
margin. 

Genus  BRACHYPRION  Shaler. 


BRACHTPRION  SHALSRI.  imwi 
Plate  29,  figs.  10, 11, 12. 

Shell  of  medium  size,  flat^  semieUiptical;  wider  than  long,  greatest 
width  at  cardinal  edge.  Pedicle  valve  slightly  convex  throughout  its 
growth,  brachial  valve  slightly  concave.  Surface  ornamented  by 
elevated  thread-like  radii  of  two  sizes,  the  larger  about  20  near  beak 
and  increasing  to  about  50  at  the  front,  between  which  are  finer  lines 
becoming  5  to  8  in  central  shell,  but  one  of  them  rising  to  strength  of 
the  primary  radii  divides  them  into  4  or  5  small  between  each  lai^e 
radii  near  the  front  border.  The  cardinal  border  is  crenulated  each  side 
the  middle  for  a  third  the  distance  to  end  of  hinge  line.  The  dental 
lamin®  of  the  pedicle  valve  are  strong  and  continued  as  slightly 
diverging  ridges  each  side  the  muscular  scar,  about  one-third  the 
length  of  the  shell.  A  linear  median  septum  of  about  the  same  length 
divides  the  muscular  scar  into  two  lobes.  The  ridges  from  the  outer 
face  of  the  dental  sockets  of  the  brachial  valve  are  strong;  from  the 
inner  side  of  each  proceeds  forward  a  strong  linear  ridge,  curving 
gently  outward  and  extending  halfway  to  the  front,  the  two  boimding 
the  muscular  scars. 

The  species  closely  resembles  StrophoneUa  striata  (Hall),  but  differs 
from  it  in  being  convexo-concave  throughout  growth,  showing  no 
tendency  to  resupination.  The  shell  is  not  perfectly  symmetrical  in 
its  convexity,  showing  in  some  specimens  of  the  pedicle  valve  slightly 
greater  convexity  on  one  side  than  the  other,  but  in  no  specimen  is 
reversal  to  concavity  exhibited  in  course  of  growth,  which  feature 
excludes  it  from  the  genus  StrophoneUa,  The  type-specimens  are 
from  the  west  shore  of  Cobscook  River,  south  of  Ball's  Mountain,  in 
EMmunds  Township  (localities  8.21.1A  and  5.51.5B). 

Specimen  No.  1414.3  (pi.  29,  fig.  12),  an  interior  mold  of  a  brachial 
valve,  shows  that  valve  to  have  been  concave,  and  exhibits  the  charac- 
ters of  the  central  part  of  the  shell  in  mold.  Comparison  with  figures 
4  and  8  of  the  same  plate  will  show  the  differences  between  the  brachial 
valve  of  this  species  and  LeptostropJda. 
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Figure  7  shows  a  mold  of  the  interior  of  a  pedicle  yalve  (magnified  2 
diameters) .  It  exhibits  the  characteristic  ridges  bounding  the  muscu- 
lar scars  which  may  be  compared  with  the  corresponding  views  of 
pedicle  valves  of  LeptoatropMa  flosa  illustrated  by  figures  1  and  2$ 
which  are  natural  size,  and  9a,  which  is  magnified  2  diameters. 

Leptoatrophiaflom  which  occurs  in  the  same  beds  with  this  species 
is  flatter,  though  Brachyprian  shaUri  is  also  nearly  flat. 

Formation  and  locality. — Eklmunds  formation  from  the  outcrops  on 
the  east  shore  of  Burnt  Cove,  south  of  Cunningham  Mountain  Qoc 
No.  5.51.5B),  and  west  of  Field  Point,  southeast  of  Ball's  Mountain 
(loc.  No.  8.1. 8A),  and  west  shore  of  Cobscook  River,  opposite  Wilbur 
Point  (loc.  No.  8.21.1  A),  all  in  Eklmunds  Township,  Washington 
County,  Maine. 

Coiypes.—CB,i.  Nos.  68950,  58951,  68952,  U.S.N.M. 

ON  THE  GROUP  OF  AVICULOID  SHELLS  CALLED  AVICULA?  DANBYI 

BY  M'COY. 

Frederick  M'Coy  published  in  the  Annals  and  Magazine  of  Natural 
History  in  1851  the  description  of  some  aviculoid  shells  found  abun- 
dantly in  the  greenish  quartzite  (Upper  Ludlow  rock)  of  Bensoo 
Knob,  Kendall,  Westmoreland,  under  the  name  Aviculaf  darihyi 
(M'Coy).^  With  this  original  description  no  figures  were  published. 
Later  in  British  Siliuian  Rocks  and  Fossils,'  1855,  the  species  was 
redescribed  and  five  figures  were  published.  In  both  places  doubt 
was  expressed  as  to  the  reference  of  the  species  to  the  genus  Avieula. 
The  discovery  in  the  Edmunds  formation  of  the  Eastport  quadrangle, 
Maine,  of  specimens  evidently  belonging  to  this  group  of  forms  has 
led  to  a  critical  study  of  them  and  of  M'Coy's  descriptions  and  figures 
with  the  result  of  discriminating  certain  distinct  generic  characters 
for  the  group,  resolving  the  forms  described  by  M'Coy  ijito  two  dis- 
tinct species  and  the  recognition  of  a  new  species  among  the  Maine 
representatives  of  the  genus. 

M'Coy,  in  writing  his  description,  evidently  had  before  him  speci- 
mens of  each  of  the  three  specific  forms,  recognizing  the  wide  range 
of  variability  and  writing  his  description  to  cover  the  middle  species- 
This  is  indicated  by  his  giving  '^average"  dimensions,  by  the  state- 
ment that  the  species  'Varies  much  in  the  amoimt  of  its  obliquity 
and  transverse  elongation  and  the  number  of  radiations  on  the  left 
valve,"  also  ''some  of  the  varieties  are  so  slightly  oblique  as  to 
assume  a  rotundate-quadrate  form." 

In  resolving  the  group  into  its  constituent  species  I  have  taken  the 
form  represented  by  figure  13  of  his  plate  IZ.  as  most  closely  conform- 
ing to  his  definition  of  the  species  Aviculaf  danbyi.  The  figures  11 
and  15  represent  a  small  and  a  large  specimen  of  the  same  species. 

1  Sflurkn  MoDuaoa^  Axm.  Nat  Hkt,  ler.  3,  yoL  8»  1861,  p.  69. 
t  Idem,  p.  268,  pi.  1/.,  figs.  11-16. 
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The  second  species  is  much  more  transversely  elongate  and  has  the 
anterior  ear  distinctly  rounded  without  reentrant  curve  to  the  ante- 
rior border;  for  this  form  I  propose  the  specific  name  transversalis. 

Reference  also  is  made,  in  the  comments  upon  the  species  after  its 
description,  to  a  "rotundato-quadrate  form."  This  is  probably  a 
representative  of  the  form  I  am  describing  a6  a  new  species  under  the 
name  PalsBopectm  eobscooki,  making  it  the  type  of  the  new  genus 
PalseopecUn,  which  appears  to  include  aU  the  forms  gathered  under 
the  name  Avieulaf  danb^yi  by  M'Coy. 

PELECYPODA. 

PALjCOPECTENy  ne^w  genus. 

The  genus  combines  certain  characters  which  in  later  geologic 
times  are  found  separated  in  different  genera  and  distributed  in  the 
separate  families  Pectinid»  and  Aviculid©  of  modem  writers.  The 
shell  is  inequivalve  and  inequilateral.  In  the  type  species  the  shell 
is  nearly  symmetrical  as  in  typical  Pectefoa;  in  other  species,  inti- 
mateh^  associated  with  it  by  intermediate  forms,  the  shell  is  conspic- 
uously inequilateral,  the  posterior  body  of  the  shell  being  much  pro- 
duced as  in  the  genus  FoUmamdla.  Anterior  ear  and  posterior  wing 
both  developed,  the  posterior  wing  larger  than  the  anterior  ear,  both 
flattened,  and  no  distinct  evidence  of  byssal  sinus.  Cardinal  border 
straight  and  shorter  than  transverse  diameter  of  body  of  shell.  Left 
valve  gently  convex,  beak  low,  inconspicuous,  within  the  middle 
third  of  the  cardinal  border.  Right  valve  flattened,  slightly  convex 
transversely  across  the  umbonal  region  but  distinctly  concave  (dish- 
ing) from  beak  to  front  margin.  Idgamental  area  of  hinge  distinctly 
marked  by  fine  longitudinal  Unes;  and  under  the  beak  of  the  left 
valve  a  distinct  triangular  cartilage  pit.  Two  strong  diverging 
ridges  are  seen,  one  each  side  the  beak  of  the  left  valve,  of  about  5  to 
8  mm.  length  in  the  type  species  (crural  ridges).  In  the  transverse 
species  these  crural  ridges  are  less  strong  but  longer  than  in  the  type 
species.  The  shell  substance  was  apparently  thin;  the  surface  lines 
and  foldings  show  with  almost  equal  distinctness  in  interior  molds 
and  on  exterior  surfaces.  These  surface  markings  consist  of  fine 
linear  concentric  stri»  and  rather  broad,  irregular  concentric  foldings 
crossed  on  the  left  valve  by  obtuse  ridges  radiating  from  the  beak  and 
generally  becoming  obsolete  toward  the  margin.  Over  the  imxbonal 
region  tiie  radiating  ridges  are  separated  by  flattened  furrows  little 
wider  than  the  ridges;  but  toward  the  front  the  furrows  become  sev- 
eral times  the  width  of  the  ridges,  and  occasionally  a  secondary  ridge 
develops  between  two  adjacent  primary  radii.  In  size  the  specimens 
vary  from  1  to  3§  inches  in  transverse  diameter. 
Tyfe-^edes. — PahsopecUn  cobscooH,  new  species. 
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PALiBOPBCTBH  COBSCOOKI,  new  ^pedM. 

Plate  29,  ^.  13. 
Of.  Avicula  dcmbyi  M'Cot  (part),  Brit.  Pal.  Foe.,  1865,  pi.  IZ,  Bg.  12. 

Shell  suborbicular,  erect,  inequilateral  but  nearly  symmetrical, 
posterior  margin  and  wing  extends  backward  about  one-fifth  more 
than  the  anterior  ear  and  margin  protrude  forward  of  a  line  drawn 
vertical  through  the  beak;  left  valve  gently  convex,  beak  elevated 
but  not  conspicuous;  right  valve  unknown  but  presumably  flattened 
or  concave.  The  anterior  ear  small,  flattened,  angular  and  without 
evident  byssal  sinus ;  margin  below  it  slightly  incurved  posterior ;  wing, 
triangular,  flat,  acutely  pointed,  a  broad  incurve  connecting  it  with 
the  protruding  lower  half  of  margin.  Surface  marked  by  fine,  sharp, 
threadlike  concentric  lines  and  coarser  ill-defined  concentric  wrinkles, 
crossed  by  12  to  14  obtuse  radiating  ridges  separated  by  flattened 
spaces  which  broaden  toward  the  front  and  between  them  occasional 
secondary  smaller  ridges.  These  radii  are  distinct  over  the  beak  and 
central  part  of  the  shell  and  become  faint  on  sides  and  front.  The 
hinge  margin  is  flattened  and  is  marked  by  fine  longitudiual  ligamental 
striae;  under  the  beak  is  a  distinct  small  cartilage  pit.  On  the  inside 
of  the  left  valve  each  side  the  beak  is  a  strong  diverging  crural  ridge, 
extending  5  to  8  millimeters  from  the  tip  of  beak  and  terminating 
abruptly;  angle  of  divergence  about  lOO*'. 

No  evidence  of  either  muscular  scars  or  paUial  line  have  been  dis- 
covered. All  the  specimens  seen  of  this  species  are  left  valves.  The 
form  of  the  right  valve  is  inferred  from  a  specimen  of  another  species 
from  the  same  locality,  showing  both  valves  attached.  Dimensions 
of  the  type-specimen  are  as  follows,  namely:  Length  of  cardinal 
area,  37  mm.;  transverse  diameter  across  widest  part,  53^  mm.; 
height  from  base  to  end  of  beak,  52  mm. ;  from  center  of  beak  to  tip 
of  posterior  wing,  22^  mm.;  crural  ridges,  anterior,  5^  mm.;  poste- 
rior, 9  mm. 

This  species  resembles  M'Coy's  figure  12  of  Avicula  danhyiy  but  it  is 
more  erect,  more  nearly  symmetrical,  and  less  produced  posteriorly, 
although  a  larger  shell,  and  the  ear  and  wing  are  larger  proportionate 
to  the  size  of  the  body  part  of  the  shell. 

Formation  and  locality. — ^In  tough  gray  sandy  shales  of  the  Edmunds 
formation  on  the  east  shore  of  Cobscook  River,  on  outer  side  of  the 
southern  point  forming  the  inclosure  of  Canying  Place  Cove  in  the 
town  of  Trescott  GocaUty  5.52.9A),  Eastport  quadrangle,  Maine. 

Holotype.—Csit.  No.  58953,  U.S.N.M. 


PALfiOPBCTEN  DAIVBTI  (ATCof )  (Mnsa  ■tricto  WlUims). 

Aviculaf  danbyi  M'Coy,  Ann.  Nat.  Hist.,  aer.  2,  vol.  7, 1851,  p.  69. 
Avicula  ddnbyi  M»Coy,  Brit.  Pal.  Fobs.,  1856,  p.  258,  pi.  IZ,  f^.  11  and  13. 

In  revising  this  species  it  has  seemed  to  the  writer  that  M'Coy  had 
before  him  when  writing  his  description  three  forms  which  may  be 
specifically  differentiated.    M'Coy  evidently  wrote  the  description 
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SO  as  to  express  the  average  or  middle  species  and  in  preparing  his 
plates  represented  this  typical  form  by  the  figures  numbered  11,  13, 
and  15.  I  assume  that  figure  13  best  represents  the  average  char- 
acters of  his  species  Avicvla  daribyi.  The  specific  characters  which 
apply  strictly  to  this  figure  are  found  in  his  definition  in  the  terms, 
''oblique  ovate,  posterior  end  more  or  less  narrowed,  rounded," 
*' hinge  line  rather  less  than  half  the  width  of  the  shell,"  '*  both  wings 
nearly  rectangular,  with  sharply  concave  margins.  Average  length, 
1  inch  5  lines;  width,  2  inches  3  lines;  length  of  hinge,  Une  1  inch." 

Assuming  these  to  be  characters  of  the  species  Avicula  davhyi  in 
strict  sense,  it  is  evident  that  figure  14  represents  a  more  transversely 
elongate  form  of  which  the  anterior  ear  is  distinctly  rounded  and  its 
margin  undifferentiated  from,  the  general  anterior  convex  margin  of 
the  shell.  The  other  extreme  is  represented  by  Palxopecten  cobscooJcif 
already  described,  which  is  suborbicular  with  height  and  transverse 
diameter  almost  exactly  equal. 

I  have  represented  on  Plate  IV  (of  the  Eastport  Folio)  each  of 
these  three  types,  as  they  appear  in  the  Edmunds  formation  in 
Maine.  Figures  6  and  7  are  molds  of  the  exterior  of  a  small  and  a 
lai^e  specimen  of  the  left  valve  which  I  identify  with  M*Coy's 
species  as  restricted. 

PALAOPBCTBN  TRANSVBRSALIS»  new  ^pedM. 
Plate  29,  figs.  17  and  18. 
Cf.  Avicula  danbyi  M'Cot  (part),  Brit.  Pal.  Fobs.,  pi.  IZ,  Sg.  14. 

Shell  obliquely  ovate,  transversely  elongate,  greatest  width  nearly 
twice  the  height;  front  margin  broadly  rounded,  meeting  the  hinge 
line  at  an  obtuse  angle  without  incurve  or  byssal  sinus.  Posterior 
wing  flattened,  small,  terminating  in  acute  angle;  lower  half  of  body 
much  produced  backward  beyond  the  end  of  wing.  Left  valve  gently 
convex,  right  valve  flat  transversely  gently  concave  from  beak  to 
lower  margin.  Left  valve  crossed  by  12  to  14  obtuse  radiating 
ridges,  well  defined  over  main  body  but  becoming  faint  toward  the 
margin.  Surface  of  both  valves  marked  by  fine,  thread-like  con- 
centric lines,  and  irregular  concentric  folds  which  are  generally 
more  marked  toward  the  margin.  Oural  ridges  present,  one  each 
side  the  beak,  diverging  at  angle  of  about  150^. 

Dimensions  of  type-specimen  (No.  M1407.2):  Height,  33  mm.; 
transverse  width,  67  mm. ;  hinge  length,  40  mm. 

Formation  and  locality. —Same  as  Palseopecten  coiscooJci. 

Holotype.—CAt.  No.  58954,  U.S.N.M. 

Observation, — ^This  species  is  distinguished  from  Palseopecten  danbyi 
0d!Coj)'8en8U  stricto,  by  its  more  transverse  form,  the  rounding  of 
the  anterior  ear,  and  the  absence  of  incurve  of  the  anterior  margin. 

M'Coy's  figure  14  of  plate  U,  Brit.  Pal.  Foss.,  appears  to  belong  to 
this  species. 
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Genus  PTERINEA  GoldfUss. 

PTBBIHXA  (fTOLMAIA)  TSXSCOTTX  WlUaM. 

Plate  29,  figa.  14, 15. 

Shell  of  medium  size,  rhomboidal,  body  oblique,  longitudinal  axis 
at  an  angle  with  the  hinge  line  of  about  60^;  length  greater  than 
height;  valves  unequal;  left  valve  convex;  right  valve  concave  from 
beak  to  base,  gently  convex  transversely  across  upper  part  but  fiat 
near  basal  margin.  Hinge  line  straight,  part  behind  beak  nearly 
four  times  as  great  as  that  in  front.  Left-valve  beak  prominent, 
upright  at  origin,  convex  over  umbonal  region.  Body  convex, 
arcuate,  anterior  side  more  elevated  than  posterior,  abruptly  bounded 
both  on  anterior  and  posterior  sides.  Anterior  ear  strong,  set  oS  from 
body  by  deep  rounded  furrow;  byssal  sinus  sharply  defined,  posterior 
wing  triangular  produced  into  short  mucronate  point  at  cardinal 
extremity,  distinctly  separated  from  body,  posterior  margin  concave. 
Right  valve  broad,  concave  from  hinge  to  base  line,  across  center  of 
shell  from  posterior  side  slightly  convex,  beak  depressed,  not  protrud- 
ing beyond  cardinal  margin.  The  surface  markings  on  the  left  valve 
are  composed  of  two  sets  of  elevated  radiating  rays,  the  stronger  set 
strong  cord-like  rays  evident  from  front  side  of  body  to  the  extremity 
of  wing,  the  finer  set  thread-like  lines  in  bottom  of  furrows  separating 
stronger  rays;  these  are  about  a  millimeter  apart  over  center  of  body 
of  shell.  On  the  wing  and  posterior  half  of  the  body  the  secondary 
rays  are  absent  from  the  upper  half  of  the  surface;  on  lower  half  the 
second  series  appear  between  the  first  set;  on  the  anterior  half  of  the 
body  the  secondary  rays  are  evident  well  up  upon  the  umbonal  sur- 
face, and  are  sub-equal  to  the  first  set  toward  the  base,  where  both 
sets  appear  to  be  lamellose.  The  rays  are  crossed  by  concentric  lines 
which  become  lamellose  over  the  anterior  ear.  Surface  of  right  valve, 
as  seen  in  a  mold  of  the  interior,  is  smooth  with  faint  indication  of 
radiating  lines  on  basal  half  of  body,  crossed  by  a  few  broad  concen- 
tric growth  lines. 

Teeth,  anterior  to  beak  are  two  to  four  strong,  oblique,  short  teeth; 
posterior  to  beak  two  elongate  lateral  teeth  on  right  valve  curving  a 
little  inward  toward  posterior  end,  terminating  about  half  way  out  on 
margin  of  wing.    On  left  valve  one  strong  lateral  tooth. 

Formation  and  locality. — ^Edmunds'  formation,  near  the  end  or 
Crow  Neck  on  the  northeast  side  of  North  Trescott  floe.  No.  5.33.8A). 

Cotypes.—Cdit,  No.  58955,  U.S.N.M. 

Comments. — This  species  by  its  hinge  and  inequality  of  valves  is 
distinctly  within  the  genus  Pterinea,  not  Actinopteria,  although  ite 
external  appearance  recalls  the  Devonian  Actinopterias.  The  out- 
line is  similar  to  that  of  Pterinea  dichotoma  Erantz,^  but  the  beak  is 

iFrech,pL9,flf.l«. 
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more  erect  and  wide,  and  the  anterior  ear  is  larger  and  not  so  deeply 
incut  below.  Externally  the  species  resembles  the  Devonian  Actin- 
opterias  of  Hall,  but  its  well-developed  cardinal  denticulation  sepa- 
rates it  from  that  genus. 

It  differs  from  Pterinea  (sensu  strido)  as  restricted  by  me  in  its 
development  of  radial  rays  and  fails  to  agree  with  Freeh's  group  of 
Pterinea  lineata  Goldfuss  (=  Tolmaia  Williams)  by  its  well-developed 
anterior  ear. 

I  call  it  Pterinea  (f  Tolmaia)  trescotti  (new  species) ,  using  the  generic 
name  Pterinea  in  its  broader  sense  as  including  rayed  as  well  as  smooth 
shells,  since  it  is  evidently  a  forerunner  of  the  shells  of  the  type  of 
Actinopteria  hoydii  and  A,  perstrialis  of  the  Devonian  of  New  York 
State,  but  is  stUl  in  hinge  structure  one  of  the  PteriniidsB. 

Genus  TOLMAIA  W^illlams. 

TOLMAIA  CAMPBSTRIS.  WinUung. 

Plate  29,  fig.  16. 

Cf .  AviciUa  redcuhiat  Hisingbb,  Sowerby,  Sil.  Syst.,  1839,  p.  614,  pi.  6,  fig.  3. 
Cf.  Pterinea  sowerbii  M'Cot,  Brit.  Pal.  Rocks  and  Foee.,  1856,  p.  263. 

This  species  bears  considerable  likeness  to  Sowerby's  figure  of 
Avicvla  reticulata  Hisinger,  redescribed  imder  the  name  Pterinea 
sowerbyii  by  M'Coy.  It  is  shorter  in  form  and  has  a  more  strongly 
developed  ear,  set  oflf  from  the  body  of  the  shell  by  a  distinct  byssal 
sinus. 

The  surface  markings  consist  of  sharp  elevated  radii  crossed  by 
thin  lamellose  concentric  lines,  covering  the  whole  surface  of  the  left 
valve,  including  ear  and  wing,  and  apparently  also  the  right  valve. 
The  interior  of  both  valves  is  smooth. 

The  body  of  the  left  valve  is  convex  with  moderate  development 
of  the  umbones,  and  the  deepest  part  of  the  shell  is  near  the  anterior 
edge.  The  posterior  side  of  the  body  slopes  oflf  gradually  to  the  lai^e 
flat  wing.  The  right  valve  is  less  convex  than  the  left  over  the 
umbonal  region,  flattens  toward  the  middle,  and  turns  upward 
toward  the  front,  making  an  ©utwardly  concave  shell. 

Both  cardinal  and  lateral  teeth  are  present;  the  outer  edge  of  the 
hinge  is  flattened  and  marked  by  ligament&l  striations  parallel  to  the 
edge. 

The  dimensions  of  the  type-specimen  are  3  cm  wide  by  2^  cm  high; 
the  largest  specimen  from  the  same  locality  measures  4  by  3^  cm. 

Avicula  macerata  Conrad,  figured  by  Hall  from  the  Niagara  group 
of  New  York,*  resembles  this  species,  but  the  surface  scxilpture  of 
that  species  on  the  right  valve  is  limited  to  ** concentric  lines"  only 
on  the  body  and  *'a  few  obsolete  radiating  striae"  on  the  wing. 


*  PaL  N.  Y.,  vol.  2,  pL  M,  flg.  Ic 
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Actinopteria  reticulata  Weller  from  the  Decker  limestone  of  New 
Jersey  is  also  a  closely  related  form.^ 

Fonnation  and  locality, — Edmunds  formation,  Field  Point,  on  west 
side  Cobscook  River,  Edmimds  Township,  Washington  County,  Maine 
Goc.  No.  8.1.8D). 

H6loiype.—€8Lt.  No.  68956,  U.S.N.M. 

COMMENTS  ON  AVICULA  ?  RETICULATA  SOWERBY. 

J.  de  C.  Sowerby  described  a  shell  from  the  Aymestry  formation 
under  the  name  Avicula  !  reHcyJataj  of  which  closely  related,  if  not 
identical  representatives,  are  found  in  the  rocks  of  the  Eastport 
quadrangle. 

The  original  description  is  as  follows: 

Avicula  f  reticulata  Sowerby. 

1839,  Sil.  eyst.,  p.  614,  pi.  vi,  Sg.  3. 

(Hiflinger  Petr.  Suec.  67,  t.  xvn,  f.  13?) 

Ovate,  broad,  pointed  toward  the  beaks,  rather  convex,  ribbed;  ribs  numerous, 
decimated  by  the  lines  of  growth;  one  valve  nearly  flat;  ears  unequal,  one  very  laige, 
right  angled. 

Length  2  inches,  width  1  inch  8  lines. 

Loc.,  Croft  Valley,  Aymestry. 

Sowerby  in  the  text  records  the  species  from  the  Aymestry  lime- 
stone, but  on  page  618  it  is  also  listed  among  the  fossils  of  the  lower 
Ludlow,  loc.  Myddleton  HaU,  Caeriiiarthenshire,  and  on  p.  628  from 
the  Wenlock  limestone,  loc.  Falfield-Tortworth. 

1855,  M'Coy,  Brit.  Pal.  Foss.,  p.  263,  redescribes  the  species  and 
gives  it  the  name  Pterinea  sawerhii.  Ref .  and  syn. — Avicula  redcu- 
lata  (Sow.)  Sil.  syst.,  t.  6,  fig.  3  (not  of  Hisinger  nor  Goldfuss).  His 
description  follows: 

Sp.  ch.,  obliquely  ovate,  depressed,  slightly  convex,  greatest  length  along  the  pos- 
terior slope,  which  is  straight  and  defined;  posterior  wing  gently  arched,  scarcely 
extending  beyond  the  shell;  its  posterior  edge  slightly  and  uniformly  concave;  sur- 
face radiated  by  slightly  irregular  obtuse  ridges,  about  their  thickness  apart  (&ve  in 
two  lines  about  the  middle,  at  one  inch  from  the  beak),  partially  interrupted  by  ^lin 
concentric  imbrications  from  one  to  two  lines  wide,  having  the  radiating  ridges  obsolete, 
or  nearly  so,  on  their  rostral  half;  radiating  ridges  of  the  wing  rather  larger,  strongly 
marked  only  about  the  middle.  Length  from  beak  to  respiratory  angle  two  inches 
six  lines;  length  of  posterior  wing  62/100,  width  of  ditto  44/100;  width  from  middle  <rf 
hinge-line  to  ventral  margin  97/100,  depth  of  one  valve  10/100. 

This  fine  species  differs  from  the  Pterinea  reticulata  of  the  original  Continental 
authors  in  its  more  elongate  form,  smaller  posterior  wing,  with  its  gently  concave 
posterior  edge,  and  the  comparatively  few,  broad,  thin  imbrications  interrupting  the 
radiating  ridges. 

Position  and  locality,  Aymestry  limestone,  Leintwardine,  Shropshire. 

Freeh  ^  makes  Avicula  reticulata  Goldfuss  the  type  of  his  '^Oruppe 
der  Avicula  reticulata  Ooldfuss  «p.,"    and  distinguishes  this  species 

1  Pal.  Faaoa,  Oeol.  Sor.,  New  Jersey,  vol.  3, 1908,  p.  245,  pi.  22,  fig.  8. 
*  Freeh  Dev.  Aylcaliden  Deutschl.,  1891,  p.  34. 
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fronf  Hisinger's  species,  which  he  notes  was  originally  described 
under  the  name  Pierinssa  reticulata  by  Hisinger  from  the  Upper 
Silurian  of  Gotland.  Freeh  cites  LindstrOm  as  reporting  that  the 
Gotland  form  belongs  to  the  genus  Aviculopecten. 

If  this  be  the  case,  M'Coy's  name  for  the  Pterinsea  from  the  Brit- 
ish Silurian  referred  to  by  Sowerby  imder  Hisinger^s  name  stands, 
and  the  pterinoid  form  will  be  Pterinsea  sowerhii  M'Coy,  while  the 
toothless  Ayiculopecten  species  will  be  Aviculopecten  reticulata 
Hisinger. 

FOSSILS  OF  THE  PEMBROKE  FORMATION. 

The  name  Pembroke  formation  was  adopted  for  formation  No.  IV 
briefly  defined  in  my  paper  on  the  ''Correlation  of  the  Paleozoic 
Faimas  of  the  Eastport  Quadrangle,  Maine,"  to  which  reference  has 
abeady  been  made  on  page  320.  In  addition  to  the  new  species  here 
figured  the  following  described  species  are  inserted  on  the  plates 
and  will  reappear  in  the  Eastport  folio  as  illustrations  of  the  fauna 
of  the  Pembroke  formation:  viz.  DalmaneUa  lunata  (Sowerby), 
Orammyeia  triangulata  (Salter),  EurymyeUa  sTuderi  var.  ndnor 
Williams,  and  Platyschisma  hdicites  Sowerby. 

BRACHIOPODA. 

Genus  DALMANELLA  Hall  and  Clarke. 

DALMANXLLA  LUHATA  (Sowwbjr). 

PUte  30,  figs.  1,  2,  3,  4,  6,  8. 

1839.  OtQm  lunata  Sowerby,  8il.  Syst.,  p.  611,  pi.  5,  fig.  15. 

1839.  Ortkia  orbicularis  Sowxrby,  Sil.  Syst.,  p.  611,  pi.  5,  ^.  16. 

1869.  Ortki»  lunata  Sowbrby,  Davidson,  Brit.  Sil.  Biac.,  p.  215,  pi.  28,  figs.  1-5. 

This  is  a  common  upper  Ludlow  species  of  Great  Britain. 

FormaHon  and  locality. — Pembroke  formation,  shales  at  head  of 
Leighton  Cove,  at  southern  end  of  the  Pembroke  peninsula,  Washing- 
ton County,  Maine,  loc.  No.  6.3.8  M*,  M*,  and  F. 

Plesiotypes.—Ceit.  Nos.  58967,  68958,  58959,  U.S.N.M. 

Genus  CHONETES  Fischer  de  Waldheim. 

CHOnxraS  BASTIHI,  imw  wgndm. 

Plate  30,  figs.  6,  7,  and  10. 

On  passing  upward  from  the  Edmunds  to  the  Pembroke  formation 
the  Chonetes  become  very  abimdant,  and  in  the  latter  formation  show 
a  wide  range  of  fluctuation  in  all  their  diagnostic  characters.  The 
species  to  which  I  apply  the  specific  name  bastini  is  similar  in  form  to 
CTionetes  etriateUa  Dalman,  but  differs  in  its  finer  and  more  numerous 
80469'— Proc.N.M.vol.45— 13 72 


Digitized  by  VjOOQIC 


338  PB0CEEDINQ8  OP  THE  NATIONAL  MUSEUM.  vol.  45. 

surface  strisd  and  in  the  number  of  its  spines.  Full-grown  specilhens 
are  frequently  20  mm.  wide  and  generally  not  quite  10  mm.  long. 
The  pedicle  valve  is  gently  convex;  beak  low;  spines  on  the  cardinal 
margin  from  12  to  16  and  die  radiating  strise  over  100  and  occasionally 
as  many  as  200  at  the  margin.  A  short  median  septum  is  generally 
present  under  the  beak  of  the  pedicle  valve.  The  brachial  valve  is 
slightly  concave.  There  is  no  enlarged  median  rib  on  the  pedicle 
valve,  but  occasionally  a  narrow  median  furrow  crosses  the  diell  at 
this  point. 

The  shell  differs  from  CJumetes  nova  scotieus  Hall  in  its  greater 
transverse  extension;  ordinarily  it  is  twice  as  wide  as  long. 

Locality. — ^Pembroke  formation;  Leighton  Cove,  Long  Cove,  and  in 
many  other  localities  in  the  town  of  Pembroke. 

Cotypes.—CsLt.  Nos.  58960  and  68961,  U.S.N.M. 

Genus  CAMAROTCECHIA  Hall  and  Clarke. 

CAMAROTOICmA  LXIOHTOlfl.  new  ^pedM. 
Plate  30,  figa.  9, 11, 12, 13. 

Of.  1839.  Terebnaula  lacunosa  Sowbrby,  Sil.  Syst.,  p.  611,  pi.  5,  fig.  19  (not 

jT.  lacunoia  Schlotheim  of  p.  624,  pi.  12,  fig.  10). 
Gf.  1848.  TerebratukL  Uwin  DAYmsoN,  Bull.  Soc.  6^1.  France,  ser.  2,  vol.  5, 

p.  330,  pi.  3,  fig.  30. 

Subtrigonal,  both  valves  convex  and  for  the  first  }  cm.  of  growth 
nearly  equally  gibbous,  the  pedicle  valve  having  a  well-developed 
oVerarching  beak.  The  pedicle  valve  for  the  first  half  of  growth 
shows  no  distinguishable  median  sinus,  but  at  the  front  and  for  a 
quarter  way  back  in  full-grown  shells  a  slight  sinus  is  formed  by  the 
depression  of  the  central  three  plications  and  the  prominence  of  the 
plications  bounding  the  sulcus;  the  lateral  slope,  however,  is  gradual, 
the  bounding  plication  not  raised  above  the  others.  The  plications 
are  8  on  each  side  tjie  sinus  and  a  trace  of  a  ninth  can  be  seen  at  the 
extreme  cardinal  lateral  angle  of  the  shell.  The  plications  and  the 
grooves  between  them  are  evenly  rounded — ^not  angular.  In  mature 
shells  oi  li  cm.  length  the  plications  for  the  first  half  are  smooth  on 
molds  of  the  interior,  and  exterior  molds  show  only  very  fine  concen- 
tric lines.  After  mid-growth  the  plications  are  crossed  Tby  strong 
lamellar  concentric  lines,  about  0.5  mm.  apart,  and  on  occasional  speci- 
mens the  change  in  mode  of  growth  is  marked  by  a  strong  line  of 
thickened  shell  depressing  the  forward  part  from  the  early  shell  growth, 
as  in  specimens  10  and  1  on  the  slab  with  figured  specimen  (fig.  11). 
The  brachial  valve  has  4  plications  raised  above  the  general  surface 
from  the  middle  to  front,  and  7  plications  each  side  and  in  veiy 
good  specimens  a  trace  of  the  eighth  at  the  cardino-lateral  angle.  A 
thin  median  septum  cuts  the  beak  of  the  brachial  valve  und  reaches 
to  near  the  middle  of  the  shell  in  molds  of  the  interior.    These  charac- 
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ters  are  typically  represented  by  the  specimens  on  slab  containing 
figured-specimen  M1204. 

Small  shells  from  the  same  beds  are  like  the  conespondii^  part  of 
the  lai^er  shells  showing  only  smooth  plications,  thus  representing 
the  characters  to  which  the  names  Terebratula  nucula  and  T.  ptdchra 
were  given  by  Sowerby. 

In  form  the  species  presents  the  characters  of  RJiyruihaneUa  lewisi 
Davidson  ^  except  that  the  fold  of  the  brachial  valve  is  less  elevated 
and  ''pinched/'  and  the  sinus  shallower  and  broader  than  in  the  ex- 
treme form  expressed  by  Davidson's  fig.  25,  in  this  particular  assmn- 
ing  the  form  presented  by  his  figure  26.  In  surface  markings  it 
differs  from  Davidson's  species  in  that  the  "scalelike  concentric 
ridges"  do  not  cover  the  whole  surface  but  begin  rather  abruptly 
about  halfway  from  the  beak  to  the  front  margin. 

The  number  of  plications  is  generally  20  and  may  be  22,  but  none 
have  been  seen  with  26  plications.  There  are  three  depressed  in  the 
sinus  and  four  elevated  on  the  fold  in  all  specimens  counted.  In 
dimensions  our  species  is  generally  smaller  than  R.  lewisi  and  more 
nearly  equal  in  the  two  diameters.  A  typical  pedicle  valve  (in  mold) 
measures  length  15  by  15  mm.  A  brachial  valve  (mold  of  interior) 
from  the  same  beds  (M1331.9)  measures  length  11  width  15  mm. 
Another  pedicle  (mold  of  exterior)  measures  12  by  16  (M1206). 

Davidson's  figures  of  R.  lewisi  measure:  Figure  25,  17  by  20  mm.; 
figure  26,  30  by  38  mm.  (magnified);  figure  28,  12  by  12}  mm.  Our 
specimens  are  aU  in  condition  of  molds  of  either  exterior  or  interior 
and  are  more  or  less  distorted  by  pressure  in  several  cases. 

The  two  short  dental  lameUas  of  the  pedicle  valve  and  the  median 
septum  divided  posteriorly  to  form  an  elongate  cavity,  are  as  in  Carney 
rotmckia  and  are  very  similar  to  that  expressed  in  Oamaroto^cMa 
eximia  Hall  of  the  Devonian.  These  characters  were  evidently 
referred  to  in  his  description  of  Rhynchonetla  lewisi  and  quoted  by 
Davidson.' 

Formation  and  locality. — ^Pembroke  formation,  gray  shales  out- 
cropping on  northern  shore  of  Leighton  Cove  at  end  of  the  promon- 
tory of  Pembroke  Township,  Washington  County,  Maine  Goc.  5.3.8). 

Coiypes.—C&t.  Nos.  58962,  58963,  U.S.N.M. 

Genus  LINGULA  Bruguiere. 

LHVOULA  SCOBINA,  new  spedM. 

Plate  30,  fig.  18  (enlaiged  3  diameters). 

Cf.  1839.  LinguJa  leuntii  Sowbbbt,  Sil.  Syst.,  p.  616,  pi.  6,  fig.  9. 

Of.  1866.  Lingula  lewitii  Sowerby,  Davidson,  Brit.  Sil.  Brae.,  p.  35,  pi.  3,  fig8.1-6. 

This  species  in  size  and  fonn  agrees  very  closely  with  Davidson's 
interpretation  of  Sowerby's  species  L.  letoisii  •  but  the  surface  of  one 

iBiit.SU.Bnch.,p.l80,pl.23,flgB.2&-28.  >  Idem,  p.  180.  *  Idem,  p.  86,  pL  8,  figs.  1-6. 
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of  our  specimens  shows  a  yery  fine  sculpturing  which  is  reproduced 
(magnified  about  3  diameters)  in  our  figure  18  on  plate  30.  The 
definition  of  L.  2mcit%%  given  by  Davidson  is  in  part,  namely,  ''Sub- 
quadrate,  oblong,  longer  than  wide;  sides  almost  parallel;  front 
very  slightly  rounded;  beaks  obtusely  angular;  valves  almost  equally 
deep,  the  convexity  very  small.' '  This  applies  to  our  shell.  The  size, 
''  14  by  10  by  2i  lines,"  refers  to  the  larger,  not  the  smaller  figures 
given  by  Davidson.    His  figiu^e  No.  2  measures  23  by  17  mm. 

Our  figured  specimen  measures  19  by  14,  and  a  laiger  specimen 
from  same  locality  measures  21  by  17  mm.  Our  sheU  differs,  how- 
ever, in  surface  sculpture.  The  concentric  growth-ridges  are  much 
as  in  Z.  lewisii,  but  in  addition  to  them  our  species  is  marked  also  by 
very  sharply  cut  stri»  crossing  the  shell,  across  the  middle  nearly 
parallel  to  the  front  border,  but  dropping  downward  on  the  sides 
where  they  appear  as  radiating  from  a  point  somewhat  anterior  to 
the  beak.  The  stri®  are  undulating  and  on  sides  appear  like  can- 
cellations from  the  crossing  of  the  concentric  stri®  which  there  come 
dose  together.  There  are  24  of  them  to  the  centimeter  in  center  of 
the  magnified  figure  giving  about  72  to  the  centimeter  in  the  natural 
size  shell.  An  inner  layer  of  shell  shows  fine  elevated  radiating 
lines  near  the  front,  but  these  are  not  in  evidence  on  the  inner  surface 
which  appears  smooth. 

The  surface  sculpture  is  similar  to  that  seen  on  the  New  York 
Devonian  species  Lingula  punctata  Hall;  and  a  similar  sculpturing 
is  described  for  X.  graikulata  and  L.  tenuigranvlata  of  the  Ordo* 
vician.^  The  shell  is  laiger,  more  quadrate,  and  in  form  differs 
from  the  species  L,  cornea  Sowerby  which  occurs  higher  up  both  in 
British  rocks  and  in  the  formations  about  Eastport,  Maine.  It 
resembles  the  Clinton  form  L.  oUaia  Hall,  but  is  a  much  larger  shelL 

Formation  and  locdli4y, — ^Pembroke  formation,  in  the  shales  out- 
cropping at  head  of  Leighton  (Schooner)  Cove  on  south  end  of  the 
Pembroke  peninsula,  Washington  County,  Maine  (loc.  No.  5.3.8M*). 

Holotype.— Chi.  No.  68967,  U.S.N.M. 

LUf OULA  luniMA  var.  AMBRICAIIA,  new  ftrlaly. 

Plate  31,  iSg.  6. 

Of.  1839.  Lingula  minima  Sowbrby,  Sil.  Syst.,  p.  612,  pi.  5,  p.  23. 
1866.  Lingula  minima  Sowueiby,  DavidBon,  Brit.  Sil.  Brae.,  p.  48,  pi.  2,  figs. 
36-44. 

Sowerby  neither  by  his  definition  nor  his  figures  made  it  dear 
wherein  L.  minima  d^ers  from  L.  cornea,  and  M'Coy  regarded  them 
as  identical,  saying  at  dose  of  definition  of  the  spedes  L.  comea^  ''The 
L.  minima  does  not  show  the  slightest  difference  that  I  can  percdve."' 

1  THrlOaaa,  Brtt  80.  Bncb.,  pp.  86  And  87.  •  Brtt  PaL  FMs.,  p.  351. 
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Davidson,  howeyer,  recognized  the  distinctness  of  the  two  species 
and  redefined  L.  minima  as  follows: 

Shell  small,  oblong,  elongated;  ndes  curved,  gradtially  merging  into  the  slopes 
fanning  the  acuminate  pointed  beaks;  front  rounded;  valves  slightly  convex  and 
marked  with  fine  concentric  strie.  Two  specimens  measured  4  by  2}  and  5  by  2} 
lines  (the  latter  a  Lesmahago  specimen). 

And  on  his  plate  2  tibe  differenoe  between  the  two  spedes  becomes 
dearly  manifest.^ 

Adopting  Davidson's  interpretation  of  the  species  L.  minima,  I  can 
find  little  other  than  varietal  modification  to  separate  our  Pembroke 
Lingulas  from  L.  minima.  Our  shell  is  a  little  more  slender  than  the 
Davidson  figures  average. 

The  specimens  figured  by  Davidson  from  Lesmahago  called  L. 
unguiculus  Salter  MS.  approach  more  nearly  the  general  characters 
of  the  American  variety  than  do  those  from  the  Downton  sandstone, 
old  Leominster  Road  near  Ludlow,  which  is  probably  closer  to  the 
type  as  defined  by  Sowerby .  In  case  our  variety  were  to  be  regarded 
as  of  specific  rank  separate  from  L.  minima,  the  name  L.  unguiculus 
Salter  may  be  substituted. 

The  specimen  I  have  figured  is  a  fair  average  specimen;  other 
specimens  from  the  same  purple  shales  differ  in  size,  some  larger  and 
some  smaller.  They  are  all  characterized  by  the  elements  of  form 
described  in  the  definition,  and  the  larger  number  of  specimens  ob- 
served in  the  formation  are  smaller  than  the  specimen  figured.  They 
differ  from  X.  cornea,  as  figured  and  described  (and  as  represented  in 
the  Eastport  Lingulas)  in  the  more  curved  side  and  front,  the  more 
acute  beak,  and  the  slightly  greater  length  in  proportion  to  width. 
The  size,  is,  however,  a  diagnostic  character.  In  the  Pembroke 
formation  lingulas  of  the  cornea  type  appear,  but  they  are  rarely 
seen  in  the  Hersey  red  shale  member,  where  the  characteristic  Lin- 
gula  is  the  small  one. 

Formation  and  locality. — ^Pembroke  formation,  the  upper  red  shales 
(Hersey  member)  on  the  shore  of  west  side  Sipp's  Bay  south  of  high- 
way bridge,  Pembroke  Goc.  No.  2.32.9A). 

Holoiype.—Ce^t.  No.  68973,  U.S.N.M. 

Comments. — ^The  figure  given  of  this  variety  (pi.  31,  fig.  6)  repre- 
sents a  selected  specimen  of  the  average  form  and  size  (the  figure  is 
drawn  twice  the  size  of  the  original)  of  the  Lingulas  met  with  fre- 
quently in  both  the  gray  and  the  purple  shales  of  the  Pembroke  for- 
mation. It  is  easily  distinguished  from  the  wider  and  larger  species 
firom  the  higher  (Eastport)  formation,  which  I  have  identified  with 
Lingvla  cornea  Sowerby.  Specimens  of  a  more  slender  and  also  of  a 
wider  form  are  represented  in  the  collection.    The  variable  form  is 


i  Brit  80.  Bracfa.,  p.  48,  pi.  2,  llgi.  36-44. 
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indicated  by  the  figures  ^ven  by  Davidson.^  Our  specimens  from 
the  Pembroke  formation  present  similar  variation  in  form,  but 
throu^out  the  formation  are  distinguished  by  their  small  size. 
They  imdoubtedly  represent  the  Idngula  minima  Sowerby,  and  the 
application  of  a  variety  name  to  them  (X.  mimma  var.  americana)  is 
suggested  by  the  difficulty  experienced  in  determining  which  of  the 
various  forms  expressed  by  Davidson's  figures  may  be  regarded  as  the 
type  of  the  species. 

PELECYPODA. 

Genus  ACTINOPTERIA  HaU. 

▲CTIHOPTBRIA  BKILA,  nir  ■uritg, 

Plate  SO,  figs.  17, 19. 

Shell  obUque,  ovate;  both  valves  convex;  left  valve  the  larger; 
posterior  wing  accuminate;  anterior  ear  small,  triangular;  both  wing 
and  ear  strongly  defined  from  the  central  body  part  of  the  shell; 
beak  of  the  left  valve  strong,  rather  broad,  overarching  the  cardinal 
border,  body  of  the  shell  convex,  flattened  over  the  center.  Beak  of 
right  valve  smaller  than  the  left  and  scarcely  reaching  beyond  the 
cardinal  border;  right  valve  gently  convex,  sloping  gradually  into  the 
posterior  wing;  body  portion  separated  from  the  anterior  ear  by  a 
shallow  furrow.  Surface  of  the  left  valve  over  the  body  part  crossed 
by  roimded  distinct  radiating  lines,  which  are  absent  from  the  ear 
and  wing;  crossed  by  finer  concentric  lines  over  the  whole  surface. 
The  whole  surface  of  the  right  valve  crossed  by  fine  concentric  lines, 
without  distinct  radiating  lines;  upon  some  specimens  very  faint 
radii  are  visible  over  the  body  portion.  In  some  large  specimens 
referred  to  the  species  the  radiating  lines  become  obsolete  upon  the 
extreme  border  of  the  left  valve,  forming  a  rim  of  2  or  3  mm.  wide 
crossed  only  by  concentric  lines. 

Dimensions  of  type-specimen  (No.  M1216.1,  pi.  30,  fig.  17,  a  left 
valve)  from  tip  of  anterior  ear  to  posterior-ventral  angle,  22  mm.; 
hinge,  18  mm.;  hinge  to  vent  margin,  14  mm.  Corresponding  meas^ 
mrements  of  cotype  of  right  valve  (specimen  No.  M1217,  pL  30, 
fig.  19),  19, 20,  and  13  mm.  Smaller  specimens  than  the  types  show 
the  beak  of  the  left  valve  narrower  and  more  gibbous,  but  in  full- 
sized  specimens  the  central  body  portion  becomes  broadly  convex. 

Formation  and  locality, — Shales  of  Pembroke  formation  at  the  head 
of  Leighton  Cove,  at  the  southern  end  of  Pembroke  Township,  Wash- 
ington County,  Maine  Goc.  No.  5.3.8M0. 

Cotypes.—Cs^t.  No.  58964,  U.S.N3I. 

1  Brit  SO.  Brach.,  pL  2,  flgB.  36-44. 
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▲CTIHOPTBRIA  FOSHICATA,  IMW 

Plate  SO,  figs.  14, 15»  16. 

This  species  resembles  A.  heUa  in  its  general  form,  but  differs  from 
it  by  its  greater  convexity;  more  prominent  and  narrower  beak  and 
elevated  narrow  body  of  the  left  valve.  The  type-specimen  is  smaller 
than  the  majority  of  specimens  referred  to  the  same  species  from  the 
same  locality  and  is  chosen  as  type  on  accoimt  of  showing  both  valves. 
Left  valve:  The  beak  of  the  left  valve  is  pointed,  arching  over  the 
binge  and  rapidly  rises  to  the  high  arched  narrow  body  which 
broadens  gradually  as  it  proceeds  to  the  front;  at  the  middle  of  the 
shell  the  anterior  and  posterior  slopes  are  nearly  symmetrical.  The 
wing  is  flattened  and  produced  at  the  cardinal  margin  into  a  short 
accuminate  point  which  extends  slightly  beyond  the  postero-ventral 
angle.  The  anterior  ear  is  prominent,  arched  at  its  center,  and 
acutely  pointed  and  separated  from  the  body  by  a  shallow  sulcus. 
Radiating  lines  sharp  and  fine  over  the  umbones  become  broader 
toward  the  front  and  are  restricted  to  the  body  portion  of  the  shell; 
they  are  crossed  by  finer  concentric  lines  which  cover  the  whole 
surface,  including  tibe  ear  and  wing,  where  they  are  more  or  less 
laminose.  The  right  valve  is  low-convex;  its  beak  is  small  but 
rather  sharply  defined  and  rises  scarcely  beyond  the  hinge  line;  the 
body  IB  gently  convex  and  is  separated  from  the  nearly  flat  ear  by  a 
shallow  sulcus.  The  surface  of  the  right  valve  is  without  radiating 
lines  and  shows  some  faint  concentric  lines.  Dimensions:  Hinge 
line,  25  mm.;  from  hinge  to  ventral  margin  perpendicular  to  the 
binge,  15  mm.;  from  beak  to  postero-ventral  comer,  20  mm.  Thick- 
ness of  the  two  approximated  valves,  10  mm.,  of  which  about  7 
belongs  to  the  left  valve.  Two  large  specimens  referred  to  the  same 
species  are  25  and  nearly  30  mm.  along  the  hinge  line. 

Formation  and  locality, — Shales  of  Pembroke  formation  on  the 
northwestern  shore  of  Young's  Cove,  Pembroke  Township,  Wash- 
ington County,  Maine  (loc.  No.  5.1.4B).    Cat.  No.  M1385. 

Holotype.'-C^t.  No.  58965,  U.S.N.M. 

▲CTINOPTXRIA  DISPAIt.  new  ^pedM. 
Plate  30,  figs.  20,  21. 

This  species,  of  which  left  valves  only  are  in  evidence,  is  of  the 
general  type  of  A,  beUa  but  differs  from  it  in  its  more  erect  form. 

Shell  elongate-ovate,  erect,  moderately  convex;  beak  strong,  rather 
wide  and  overarching.  Body  of  shell  low-convex,  elongate,  spatu- 
late,  its  axis  nearly  erect,  inclined  slightly  backward.  Posterior  and 
anterior  margins  nearly  straight  and  subparallel,  greatest  width  at 
lunge  margin.    Posterior  wing  triangular,  flattened,  and  terminating 
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in  an  acute  point.  Ear  smaller  than  the  wing.  Surface  of  body  of 
shell  covered  by  fine  rounded  radii,  which  in  larger  shells  cease 
before  reaching  the  ventral  margin  and  are  wanting  on  the  ear  and 
wing,  crossed  by  fine  concentric  lines  and  coarse  wrinkles,  which 
become  lamelloee  upon  the.wing  and  ears,  and  in  full-grown  specimens 
along  the  ventral  mai^in  form  there  a  band  of  sometimes  3  or  4  mm. 
width,  upon  which  the  radii  cease. 

A  small  specimen  (pi.  30,  fig.  21,  magnified)  is  referred  to  this 
species.  It  appears  to  possess  all  the  characters  of  the  lai^r  speci- 
mens shown  on  the  early  stage  of  their  growth,  except  that  on  the 
anterior  slope  of  the  body  the  radii  extend  faintly  across  the  sulcus 
of  the  ear,  but  are  not  present  upon  the  main  area  of  the  ear  or  upon 
the  wing. 

Dimensions  of  the  type  specimens  (pi.  30,  fig.  20) :  Length  of  hinge, 
19  mm.;  length  of  body  from  hinge  to  ventral  border,  20  mm.;  from 
tip  of  beak,  22  mm.;  from  end  of  anterior  ear  to  postero-ventral 
angle,  23  mm.;  width  across  center  of  shell,  18  mm.  Young  speci- 
men: Greatest  width  at  hinge,  9;  at  middle  of  shell,  8^;  from  hinge 
to  front,  9;  from  tip  of  beak,  11;  tip  of  ear  to  post.  vent,  angle 

11^  DID^- 

Formaiion  and  locality. — Pembroke  formation  at  head  of  Leighton 
Cove,  Pembroke,  Maine  (loc.  No.  6.3.8M*). 
Cb<ype«.— Cat.  No.  68966,  U.S.N.M. 

Genus  GRAMMYSIA  Verneuil. 

ORAMlfTSU  PBBfBRGKSNSIS.  new  ^pedM. 

Plate  31,  fig.  2. 

This  species  from  the  purple  sandstones  of  the  upper  part  of  the 
Pembroke  formation  is  similar  to  G.  cingulata  Hisinger  of  the  Upper 
Silurian  of  Great  Britain.  It  differs  from  the  figures  of  that  species 
given  by  Salter  ^  in  its  narrower  more  transverse  form  and  the  xnowe 
angular  anterior  termination  of  the  cardinal  an^.  In  size  it  is 
smaller,  and  our  specimens  show  only  a  single  fiurow  on  the  left 
valve.  The  dimensions  of  our  figured  specimen  (Cat.  No.  M1238) 
(which  is  a  mold,  the  figure  having  been  drawn  from  a  wax  impression 
of  the  specimen)  are  greatest  transverse  length  32  mm.,  across  the 
shell  perpendicular  to  hinge  line  from  termination  of  sulcus  to  the 
cardinal  margin  12^  mm.  The  figure  is  slightly  enlarged.  A  second 
specimen  of  the  same  form  (Cat.  No.  M1303)  is  36^  mm.  long;  it  is 
extended  farther  forward  of  the  sidcus  than  the  first  specimen.  A 
third  specimen  (M1303.2)  a  left  valve  is  3H  i^^^-  long  transversely, 

GeoL  Burr.  Qnat  Britlaa,  vol.  3,  pt  1, 1848,  pL  17,  fl0k  1, 1 
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and,  approximately;  13  mm.  across  at  end  of  sulcus  (the  edge  is 
broken  in  that  specimen).  Only  a  single  sulcus  is  seen  on  the  left 
valve.  Specimens  figured  as  fig.  1  and  3  are  probably  distorted  ex- 
amples of  this  species. 

Formation  and  locality, — Upper  part  of  the  Pembroke  formation 
(Hersey  red  shale  member)  in  Pembroke  village  at  the  three  localities 
numbered  2.32.9A,  2.42.8A,  and  2.52.3A. 

Holotype.—CsLt  No.  68968,  U.S.N.M.  (also  M1303  and  Ml 303.2). 

ORAMMYSIA  TSIANOULATA  (Sidlar). 
Plate  31,  fig.  17. 

1948.  Orthonota  tnangutata  Saltbb,  Mem.  Gaol.  Surv.  Great  Britain,  vol.  2,  pt.  1, 

Pal.  append.,  p.  361,  pi.  18,  fig.  7. 
1855.  Grammyna  dnguUua  var.  trion^uZota  Sai/tbb,  M'Coy,  Brit.  Pal.  Fo6B.,  p.  280, 

pi.  U,  fig.  28. 

The  figure  we  have  given  of  a  specimen  from  the  Pembroke  forma- 
tion is  very  near  both  in  form  and  size  Salter's  figure  7. 

Formation  and  locality. — Tough  gray  sandstone  of  the  Pembroke 
formation  at  the  head  of  Long  Cove,  Pembroke  Township  (loc.  No. 
6.2.9A). 

Pleaiotype.—Cs^t.  No.  58970  U.S.N.M. 

Genus  LEIOPTERIA  Hall. 

LBXOPTBRIA  RinBRA,  new  ^pedM. 

Plate  81,  fig.  4. 

This  shell  belongs  to  the  same  group  of  forms  defined  by  Hall  from 
the  Niagara  under  the  names  Avicula  undata,  A.  sviplana  and 
Posidonomya  1  rhomboidea}  Its  characters  are  not  sharply  defined, 
but  in  general  form  our  species  resembles  A.  undata  Hall  and  differs 
from  that  species  in  a  more  gibbous  umbonal  region  the  beak  pro- 
truding higher  above  the  cardinal  border,  and  the  body  more  swoUen, 
and  the  shell  is  somewhat  more  extended  along  the  umbonal  ridge 
making  its  form  more  elongate. 

The  surface  markings  are  a  few  concentric  lines  of  growth  otherwise 
smooth.  The  posterior  wing  is  well  developed  and  submucronate. 
The  anterior  ear  is  not  in  evidence. 

I  figure  the  specimen  and  give  it  a  name  as  it  is  the  only  specimen 
of  the  aviculoid  type  discovered  in  the  Hersey  red  shale  member  of 
the  Pembroke  formation. 

Formaticn  and  locality. — Hersey  red  shale  member  of  the  Pembroke 
formation,  at  head  of  Giffs  Bay  (loc.  No.  2.32.6A). 

Holotype.—CsLi.  No.  68971,  U.S.N.M. 


» Pat  New  York,  voL  2,  pi.  69. 
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Genus  EURYMYELLA  W^illiams. 

BURTMTXLLA  SHALKRI  var.  MINOR  WlOUuiig. 

Plate  31,  fig.  5. 

1912.  EurymytUa  thaUn  var.  vwnor  Williams,  Proc.  U.  S.  Nat.  Mub.,  vol.  42, 
p.  387,  pi.  49,  fig.  9. 

This  variety  is  occasionally  seen  in  the  Hersey  red  shale  member 
of  the  Pembroke  formation,  and  does  not  seem  to  differ  appreciably 
from  the  common  form  of  the  Eastport  formation.  Specimens  of  the 
typical  species  E,  shaUri  have  not  been  seen  in  these  lower  beds. 

Fcyrmation  and  locality. — Hersey  red  shale  member  of  the  Pembroke 
formation,  on  the  west  shore  of  Sipps  Bay,  south  of  the  highway 
bridge  doc.  No.  2.32.9A). 

Plesiotype.— Chi.  No.  58972,  U.S.N.M. 

Genus  MODIOLOPSIS  Hall. 
ICODIOLOPSIS  LBIOHTOlfl.  new  ^pedM. 
Plate  31,  figs.  7,  8,  9, 10. 

This  species  is  very  common  in  some  layers  of  the  Pembroke 
formation,  and  shows  considerable  variation  in  form  and  size.  The 
specimens  selected  for  illustration  (figs.  7,  8,  9,  10)  together  express 
fairly  the  general  appearance  of  the  shell.  As  the  illustrations  show 
1^0  two  specimens  are  exactly  alike.  In  the  following  definition  are 
noted  the  characters  expressed  by  average  specimens. 

Shell  transversely  subovate;  length  a  little  more  than  twice  the 
height;  hinge  Une  nearly  straight;  posterior  height  slightly  greater 
than  anterior.  Beak  within  the  anterior  third  of  hinge  length,  low, 
flattened,  ovate,  arching;  the  umbonal  ridge  strong,  gradually  flat- 
tening out  toward  postero-ventral  angle.  Middle  of  shell  flattened, 
slightly  depressed  from  over  the  beak  to  the  front.  Surface  covered 
by  irregular  lines  of  growth. 

Two  specimens  taken  as  expressing  average  size  and  dimensions 
measure:  Cat.  No.  M1351.35,  length,  21;  height  at  middle,  9^;  at 
beak,  9  mm.  Cat.  No.  M1351.4,  length,  22^;  height  at  middle,  10; 
at  beak,  9  mm. 

The  corresponding  dimensions  of  Billings's  figure  of  M.  exiUs  from 
the  Arisaig  (pi.  8,  fig.  6)  are  40  by  16  by  14,  showing  the  difference  in 
size  in  comparison  with  a  species  perhaps  more  nearly  related  to  this 
one  than  any  other  American  described  species. 

Fomuttian  and  locality. — Pembroke  formation,  in  Leighton  gray 
shale  member,  at  head  of  Leighton  Cove,  Pembroke  Township  (loc. 
No.  5.3.8F  and  M). 

Cotypes.—CsLt.  No.  58974,  U.S.N.M. 
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MODIOLOPSIS  LBIOHTOHI  far.  QUAORATA,  WiUtemt. 
Plate  31,  figs.  12, 13. 

This  variety  has  the  surface  markiDgs  very  similar  to  and  varying 
as  in  J/,  leigktoni  but  it  differs  from  the  typical  form  in  its  greater 
height.  The  antero-posterior  diameter  exceeds  the  height  by  about 
a  third,  whereas  in  the  typical  form  the  length  is  about  twice  the 
height.  The  specimens  figured  do  not  express  the  average  size. 
Figure  13  represents  the  largest  specimen  in  the  series  and  fairly 
expresses  the  general  form,  except  that  the  surface  is  distorted  by 
some  hard  fragment  underlying  it.  Figure  12  has  the  front  side  a 
little  shorter  than  usual,  giving  the  vertical  maigin  greater  obliquity 
than  the  species  generally  exhibits.  It  is  also  somewhat  crushed 
irregularly. 

The  two  specimens  (Cat.  No.  Ml 349.7  and  M1351.32)  give  the 
characters  of  the  variety  in  its  medium  expression.  Intermediate 
forms  between  this  and  the  typical  species  are  also  seen  in  the  series 
from  the  same  locality. 

FormcUion  and  locality. — Pembroke  formation,  in  Leighton  gray 
shale  member  at  head  of  Leighton  Cove,  Pembroke  Township  (loc. 
No.  6.3.8F  and  M). 

Cotypes.—C&t  No.  68975,  U.S.N.M. 

Genus  NUCULITES  Conrad. 

NUCX7UTBS  CORRUOATA,  luw  tpeckt. 

Plate  31,  figs.  11, 14. 

Shell  elongate  ovate,  thin,  about  twice  as  long  as  high;  hinge  line 
nearly  straight;  front  evenly  rounded.  Posterior  end  extending 
backward  and  subangulate.  Beak,  within  the  anterior  third  of 
length  of  shell,  but  varying  in  the  several  specimens.  Surface  smooth 
except  for  faint  concentric  lines  of  growth  and  crossed  by  several 
faint  radial  grooves  on  the  posterior  half  of  the  right  valve.  On  the 
left  valve  these  consist  of  two  umbonal  ridges  separated  by  a  broad 
furrow;  in  one  specimen  there  appears  a  secondary  ridge  in  middle 
of  the  furrow.  These  radiating  ridges  and  furrows  are  faintly  ex- 
pressed and  are  nearly  obsolete  in  some  specimens.  The  clavicular 
ridge  is  slender  and  long,  in  some  specimens  reaching  beyond  the 
middle.  Its  inclination  varies  considerably  in  the  specimens  and  the 
proportions  of  the  shell  also  vary.  The  differences,  however,  appear 
to  be  due  partly  at  least  to  distortion  during  and  since  fossilization. 

The  species  resembles  NuculUea  oblongatua  Conrad,  also  Beushau- 
sen's  figure  11  on  his  plate  5  of  CticuUela  eUiptica  Mauer.  It  differs 
from  both  in  the  radiating  ridges  and  furrows  and  in  the  subangulate 
posterior  margin. 

Formation  and  locality. — Pembroke  formation,  in  the  Leighton 
gray  shale  member  at  the  head  of  Leighton  Cove,  Pembroke  Town- 
ship Ooc.  No.  6.3.8.F). 

Cotypes.—CeLt.  No.  58976,  U.S.N.M. 
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GASTROPODA. 

Genus  PLATYSCHISMA  McCoy. 

TUimCHOMA  HBUCmS  (SuvKfef ). 

Plate  31».fig8. 15, 16,  and  18. 

1839.  Troebui  JMdUi  Sowbbbt,  8il.  Syet.,  p.  603,  pi.  3,  figs,  le  and  5. 
1888.  PUuyschuma  hdicUe$  (Sowerby)  Ethbbiogb,  Fosb.  Brit.  Id.,  vol.  1,  Pale- 
ozoic, p.  114. 

This  common  Ludlow  species  is  repreeented  by  numerous  specimens 
in  several  horizons  of  the  upper  part  of  the  Pembroke  formation.  It 
has  not  been  detected  either  in  the  Edmunds  below  or  the  Eastport 
above;  and  is  therefore,  for  the  Eastport  area,  a  characteristic  Pem- 
broke species. 

Locdliiy, — Hersej  red  shale  member  of  the  Pembroke  formation, 
eastern  shore  of  Hersej  Cove,  Pembroke  Township  (loc.  No.  2.42.8A 
and  2.52.3A). 

Pleaiofypea.—CeLt  No.  58977,  U.S.N.M. 

EXPLANATION  OF  PLATES. 

Platb  29. 

New  speciee  from  the  Edmunda  formation  of  Wadiington  Comity,  Me. 

Figs.  5,  6,  7, 13, 14, 15, 16, 17, 18,  natural  size. 

Figs.  1,  2,  and  4,  slightly  enlarged. 

Fig.  3,  enlarged  2}  diameters. 

Figs.  8,  9, 10, 11, 12,  enlarged  2  diameters. 

Wkitfieldella  edmundii  Williams. 

Figs.  1,  2,  4. — Brachial,  front  and  pedicle  view  of  a  specimen  of  ordinary  size. 
Fig.  3.— A  small  specimen,  showing  the  interior  ^iial  arms. 
Locality:  East  shore  of  Burnt  Cove,  south  of  Cunningham  Mountain,  Edmunds 
To?niahip,  Washington  County,  Me.  (loc.  No.  5.51.5B). 
Cat.  No.  58944. 

Chonetes  cohsooohi  Williams. 

Fig.  5. — ^Mold  of  the  interior  of  a  pedicle  valve,  showing  a  form  less  transverse 
than  some  of  the  specimens  of  the  species  and  the  finer  and  more  numerous  lineations 
than  on  Chonetes  striaUlla  Dalman. 

Locality:  Calcareous  shales  south  of  Field  Point,  Edmunds  Township  (loc.  No. 
8.21,1A). 

Cat.  No.  58949. 

Chonetes  edmundii  Williams. 

Figs.  6,  7.— Pedicle  and  brachial  valves  normal  size. 

Fig.  8.— An  enlarged  view  of  a  pedicle  valve  showing  spines. 

Fig.  9.— Mold  of  interior  of  pedicle  valve,  enlarged. 

Locality  (specimens  6,  7,  and  8  from):  One  half  mile  south  of  Field  Point,  west 
shore  of  Cobscook  River,  Edmunds  Township  (loc.  No.  8.21.iA);  Spec.  No.  9,  west 
side  Burnt  Cove,  Edmunds  Tofndship  (loc.  No.  5.51.5A). 

Cat.  Nos.  58945,  58946. 
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Bnukffpnon  tkakri  Williams. 

Fig.  10.~Mold  of  the  interior  of  a  pedicle  valve,  showing  the  Bhort  crenulated  area 
and  smooth  terminal  portion  of  the  hinge  and  the  subquadzate  form  of  the  muscular 
area  bounded  by  strong  subparallel  ridges. 

Locality:  West  shore  Oobscook  River,  opposite  Wilbur  Point,  E^dmuinis  Township 
(loc.  No.  8.21.1A). 

Cat.  No.  58952. 

Fig.  11. — ^Exterior  of  a  small  pedicle  valve  showing  the  surface  sculpture. 

Locality:  Shore  of  the  small  bay  west  of  Field  Point,  southeast  of  Balls  Mountain, 
Edmunds  Township  (loc.  No.  8.1.8A). 

Cat.  No.  58951. 

Fig.  12. — ^Mold  of  the  interior  of  a  brachial  valve,  showing  the  hinge  crenulations, 
the  cardinal  process,  the  dental  sockets,  and  the  strong  ridges  bounding  the  muscular 
impression. 

Locality:  East  shore  of  Burnt  Cove,  south  of  Cunningham  Mountain,  Edmunds 
Townahip  (loc.  No.  5.51.5B). 

Cat.  No.  58950. 

PalseopecUn  cohsooohi  Williams. 

Fig.  13  .^A  nearly  complete  mold  of  the  interior  of  a  left  valve,  showing  the  erect 
form,  the  characteristic  radii,  the  pectenoid  form,  and  the  crural  ridges.  This  speci- 
men is  the  type  of  the  new  genus  PalteopecUn  as  well  as  of  the  new  species  P.  cohtoooki. 

Locality:  East  shore  of  Cobscook  River,  outside  Carrying  Place  Cove  on  western 
side  of  township  of  Trescott  (loc.  No.  5.52.9A). 

Cat.  No.  58953. 

Pterinea  CiTolmaia)  trescotU  Williams. 

Fig.  14.— A  specimen  showing  the  interior  of  a  right  valve,  its  low  umbonal  region, 
and  concave  toward  the  front. 

Locality:  Near  the  end  of  Crow  Neck  on  the  east  side  of  North  Trescott  (loc.  No. 
5.33.8A). 

Fig.  15.— A  left  valve,  diowiog  natural  mold  of  the  exterior  with  the  strong  radii, 
trace  of  the  cardinal  teeth  and  lateral  tooth,  and  well  defined  and  developed  anterior 
ear. 

Locality:  Same  as  figure  14. 

Cat.  No.  58955. 

Tolmaia  campeitris  Williams. 

Fig.  16.— A  left  valve,  figured  from  a  wax  mold  of  the  original  specimen,  showing 
the  reticulated  surface  sculpture  covering  the  body  and  both  ear  and  wiog. 

Locality:  Field  Point  on  west  diore  of  Cobscook  River,  Edmunds  Township  (loc. 
No.  8.1.8D). 

Cat.  No.  58956. 

Palseopecten  tran9ver$ali»  Williams. 

Fig.  17.— ^Mold  of  the  interior  of  a  left  valve,  showing  the  transversely  elongate  form, 
the  rays,  and  absence  of  a  differentiated  anterior  ear. 
Locality:  East  shore  of  Cobscook  River,  same  locality  as  figure  13. 
Fig.  18.— Mold  of  exterior  of  same  specimen. 
Cat.  No.  58954. 

Plats  30. 

New  species  from  the  Pembroke  formation  of  Washington  County,  Maine. 

Figs.  1,  2,  3,  4,  5,  6,  7,  8,  9, 11, 12, 13,  enlarged  1)  diameters. 
Figs.  17, 19,  slightly  enlarged. 
Fig.  21,  enlarged  2  diameters. 
Fig.  18,  enlarged  3  diameters. 
Figs.  10, 14, 15, 16,  20,  natural  size. 
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DakfianeUa  ktnata  (Sowerby). 

Fig.  1. — ^A  pedicle  valve  drawn  from  rubber  mold  of  the  exterior. 

Locality:  Head  of  Leighton  Cove,  Pembroke  Penimnlay  Washington  County, 
Maine  (loc.  No.  6.3.8M<). 

Cat.  No.  68967. 

Fig.  2.— A  small  specimen  of  pedicle  valve  (Tyoung),  a  natural  mold  of  the  interior. 

Locality:  Leighton  Cove,  higher  up  in  section  than  figure  1  (loc.  No.  6.3.8F). 

Cat.  No.  68968. 

Fig.  3.— A  pedicle  valve  of  the  wider  form,  taken  from  a  wax  mold  of  the  exterior. 

Locality:  Same  as  figure  1. 

Cat.  No.  68957. 

Fig.  4.— A  small  brachial  valve  (Tyoung),  diowing  the  dirow  form  of  Oiihu 
eteyorUula  Dalman. 

Locality:  Same  as  figure  2. 

Cat.  No.  68968. 

Fig.  6.-'A  brachial  valve,  drawn  from  a  wax  mold  of  the  exterior,  showing  the 
characteristic  surface  sculpture. 

Locality:  Same  as  figure  1. 

Cat.  No.  68957. 

Fig.  8. — ^A  pedicle  valve  of  the  wide  variety. 

Locality:  Leighton  Cove,  a  few  feet  higher  in  the  section  than  figure  1  (loc.  No. 
5.3.8.M1). 

Cat.  No.  68959. 

ChoneUi  battini  Williams. 

Fig.  6. — ^Exterior  of  a  pedicle  valve. 

Locality:  Leighton  Cove,  Pembroke  Towndiip  (loc.  No.  6.3.8F). 

Cat.  No.  68960. 

Fig.  7. — ^Exterior  of  a  pedicle  valve  showing  a  median  furrow. 

Locality:  Leighton  Cove  (loc.  No.  6.d.8.M<). 

Cat.  No.  68961. 

Fig.  10.— A  slab  showing  several  specimens  natural  size,  diowing  both  the  variation 
in  form  and  the  very  fine  radial  lines.  The  specimen  in  the  left  upper  comer  resembles 
C.  striaUlla  and  the  specimen  on  the  right  lower  comer  C  nova  tcoticus. 

Locality:  Same  as  figure  7. 

Cat.  No.  68961. 

Camarotoeckia  leighloni  Williams. 

Fig.  9.— A  brachial  valve  showing  the  median  septum,  and  the  concentric  imbrica- 
tions not  showing  till  near  the  front. 

Locality:  Leighton  Cove  (loc.  No.  6.3.8M>). 

Cat.  No.  68962. 

Fig.  11.— A  pedicle  valve,  showing  the  concentric  imbrications  beginning  suddenly 
at  about  mid  growth,  the  sinus  with  three  well  defined  plications. 

Locality:  Same  as  figure  9. 

Cat.  No.  68962. 

Fig.  12.— A  pedicle  valve  showing  widening  of  the  sinus  towaid  front  and  beginning 
of  division  of  the  plications  bounding  the  sinus. 

Locality:  Same  as  figure  9. 

Cat.  No.  68962. 

Fig.  13.— Front  view  of  specimen  showing  both  valves.  The  specimen  is  com- 
pressed from  front  to  back,  making  it  to  appear  more  gibbous  than  natural. 

Locality:  Leighton  Cove,  a  few  feet  below  locality  of  figure  9  (loc.  No.  6.3.8M'). 

Cat.  No.  68963. 
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Aetinoptma/omieaia  WilliamB. 

Figs.  14, 15, 16.— Three  views  of  the  same  specimen. 

Locality:  Shales  of  the  Pembroke  fonnation  on  northwestern  shore  of  Young's  Gove, 

Pembroke  township  (loc.  No.  5.1.4  B). 

Cat.  No.  58965. 

Admopteria  beUa  Williams. 

Fig.  17.— A  natural  mold  of  the  exterior  of  a  left  valve  showing  the  concentric  lines 
over  whole  surface,  and  the  radiating  lines  confined  to  the  body  of  the  shell. 

Locality:  Leighton  Gove  (loc.  No.  5.3.8M  >). 

Oat.  No.  58964. 

Fig.  19. — ^Mold  of  the  interior  of  a  ri^^t  valve,  showing  concentric  lines  over  whole 
surface  but  no  radii. 

Locality:  Same  as  figure  17. 

Cat.  No.  58964. 

Lmgula  doobina  Williams. 

Fig.  18.— A  specimen,  enlarged  3  diameters,  to  show  the  peculiar  surface  sculpture 
and  the  radiating  lines  near  the  front  on  inner  layer  of  the  shell. 
Locality:  Leighton  Cove,  Pembroke  (loc.  No.  5.3.8M«). 
Cat.  No.  68967. 

Actinoptena  dUpar  Williams. 

Fig.  20.— ^Mold  of  the  interior  of  a  left  valve,  ordinary  size. 

Locality:  Leighton  Cove,  Pembroke  (loc.  No.  5.3.8M3). 

Cat.  No.  58966. 

Fig.  21.— A  small  left  valve,  enlarged  2  diameters. 

Locality:  Same  as  figure  20. 

Cat.  No.  58966. 

PLiLTB  31. 

New  species  from  the  Pembroke  formation  of  Washington  County,  Maine. 

Specimen  5,  enlarged  3  diameters. 
Specimens  6, 15, 16, 18,  enlarged  2  diameters. 
Specimens  1,  2,  3,  4,  enlarged  1)  diameters. 
Specimens  7,  8,  9, 10, 11, 12, 13, 14,  slightly  enlarged. 
Specimen  17,  natural  size. 

Grammytia  pembrokenm  Williams. 

Fig.  2.— A  right  valve,  slightly  more  elongate  transversely,  and  the  front  of  the 
shell  more  sharply  angular  than  ordinary. 

Formation  and  locality:  Hersey  red  shale  member  of  the  Pembroke  formation  on 
west  shore  northernmost  cove  of  Sipps  Bay  (loc.  No.  2.32.9  A). 

Cat.  No.  58968. 

Qrammytia  cf .  pmbrokermg  Williams. 

Figs.  1  and  3. — Specimens  showing  considerable  difference  in  form  from  the  type 
which  is  believed  to  be  due  to  distortion  after  fossilization. 
Locality:  Same  as  figure  2. 
Cat.  No.  5896a 

Orammyna  trianguUita  (Salter). 

Fig.  17.— Specimen  of  a  left  valve  presenting  very  closely  the  form  of  one  of  Salter's 
Qrpe  figures. 

Formation  and  locality:  Tough  gray  sandstone  of  the  Pembroke  formation  near  base 
at  head  of  Long  Cove,  Peinbroke  Township  (loc.  No.  6.2.9A). 

Cat.  No.  58870. 
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LeiopUria  rubra  WilHami. 

Fig.  4. — A  small  left  valve. 

Formation  and  locality:  Heney  red  shale  member  of  Pembroke  formatioa,  at  head 
of  Sipps  Bay,  100  yards  south  of  highway  bridge  (loc.  No.  2.d2.6A). 
Gat.  No.  58971. 

Eurym^fiUa  ihakri  var.  mhwr  Williams. 

Hg.  5.— A  small  specimen,  magnified  3  diameters,  showing  the  form  of  the  ^ype 
species,  but  of  the  small  size,  as  it  occurs  in  the  Eastport  formation. 

Formation  and  locality:  Hersey  red  shale  member  of  the  Bembroke  formation  on 
west  shore  of  Sipps  Bay,  south  of  the  highway  bridge,  Pembroke  Township  (loc. 
No.2.32.aA). 

Cat.  No.  58972. 

Lmgula  mimma  var.  ammama  WilHams. 

Fig.  6.— A  specimen  slightly  larger  than  ordinaiy  (magnified  2  diameten),  showing 
the  general  form  and  size  of  the  species. 
Locality:  Same  as  Figure  5  (loc.  No.  2.32.9A). 
Gat.  No.  58973. 

Modiolopris  lei(^toni  'V^lliams. 

Figs.  7,  8,  9,  and  10.— A  set  of  two  right  and  two  left  valves  showing  the  ordinary 
expression  of  the  species  where  it  is  found  in  abundance,  fluctuating  both  in  form  and 
surface  characters. 

Formation  and  locality:  Argillaceous  shales  in  the  lower  portion  of  the  Pembroke 
formation.    Leighton  Cove,  Pembroke  Townsh^  (loc.  No.  5.d.8F  and  M). 

Cat.  No.  58974,  U.S.N.M. 

Modiohptis  leighUmi  var.  qitadrata  T^^lliams. 

Figs.  12, 13.--TW0  left  vahres  diowing  the  cidinaiy  ezpfessfon  of  the  quadrate  form. 
Locality:  Same  as  figures  7-10. 
Cat.  No.  68975. 

NveuUUi  eorruffotaWUXtUDB. 

Fig.  11.— A  left  valve,  slightiy  shorter  and  ventral  margin  slightly  man  arched 
than  ordinary. 

Formation  and  locality:  Chray  argillaceous  shale  of  lower  part  of  Pembroke  formation 
at  head  of  Leighton  Cove  (be.  No.  5.3.8F). 

Cat.  No.  58976. 

Fig.  14.— A  right  valve  of  nearly  normal  focm»  ezoepi  that  the  vential  bolder  is 
rolled  under,  making  the  edge  nearly  straight. 

Locality:  Same  as  figure  11. 

Cat.  No.  58976. 

PUUywchitma  hetkUa  Sowerby.    . 

Figs.  15, 16.— Two  views  of  a  specimen  somewhat  crushed,  making  it  to  appear  with 
fower  spire  than  ordinary. 

Formation  and  locality:  Heroey  red  shale  member  of  tiie  Pembroke  formation  <m 
eastern  shore  of  Hersey  Cove,  Pembroke  Township  (loc.  No.  2.42.8A). 

Cat.  No.  M1243. 

Fig.  18.— A  slab  showing  molds  of  seveial  small  qwdmens  which  were  probably 
immature. 

Formation  and  locality:  Hersey  red  shale  meoiber  ol  FsmbiokofoimatkMi  on  eastern 
shore  Hersey  Cove  (loc.  No.  2.52.8A). 

Cat.  No.  58977. 
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NEW  PARASITIC   HYMENOPTERA  BELONGING  TO   TBDE 
TRIBE  XORIDINI. 


By  S.  A.  RoHWEB, 
Of  the  Bureau  of  Entomology,  United  States  Department  of  AgrieuUure, 


This  paper;  which  is  a  contribution  from  the  Branch  of  Forest 
Insects  of  the  Bureau  of  Entomology,  United  States  Department  of 
Agriculture;  contains  descriptions  of  all  the  new  species  of  parasitic 
Hymenoptera  belonging  to  the  tribe  Xoridini  which  have  bc^n  accu- 
mulated by  the  above-mentioned  branch  of  the  bureau,  and  also  those 
which  have  been  found  in  the  collections  of  the  National  Museum. 
The  types  of  all  the  species  here  described  are  in  the  collections  of  the 
United  States  National  Museum.  The  paper  is  presented  at  the 
present  time  so  the  names  of  some  of  the  species  here  described  may 
be  available  for  economic  purposes. 

Genus  XYLONOMUS  Gravenhorst. 

According  to  the  material  at  hand  Xylonomus  may  be  separated 
into  three  groups  by  the  following  table.  These  groups,  as  well  as 
some  others,  are  considered  by  Schmiedeknecht  as  subgenera.  The 
recognition  of  subgenera  on  the  position  of  the  transverse  median  of 
the  fore  wings  would  necessitate  the  making  of  additional  subgenera 
to  include  species  in  which  the  transverse  median  is  squarely  inter- 
stitial with  the  basal. 

Table  to  subgenera  of  XyUmomui, 

Antennse  of  both  sexes  hairy,  the  female  only  toward  the  apex  (female  antemise 
ringed  with  white,  male  antennae  not  banded;  first  dorsal  abdominal  segment 
with  two  complete  carina;  second  dorsal  abdominal  segment  wider  than  long; 

abdomen  coarsely  sculptured) Sterotrichue  Foester. 

Antennfie  not  hairy  although  female  may  have  short  bristles  apically 1. 

1.  Second  dorsal  abdominal  segment  not  as  long  as  or  subequal  with  its  apical  width. 

Xylonomus  Gravenhorst. 
Second  dorsal  abdominal  segment  much  longer  than  its  apical  width. 

Masrophora  Foester. 
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XTLOHOXnS  (ZTLOHOMUS)  PLBSmS,  M 

This  species  is  related  to  frigidus  Cresson,  but  it  may  be  readily 
separated  from  that  species  by  the  longitudinal  carin»  of  the  first 
abdominal  segment  being  complete. 

Female, — ^Length  to  the  apex  of  the  abdomen  12  mm.,  length  of  the 
ovipositor  12  mm.  Face  in  the  middle  granidar,  laterally  irregularly, 
transversely  striate;  the  area  between  the  ocelli  and  the  antemi» 
with  well-defined  separate  punctures;  vertex  and  posterior  orbits 
shining,  practically  impunctate;  postoceUar  line  distinctly  longer 
than  the  ocellocular  line;  antennae  much  longer  than  the  head  and 
thorax,  the  third  and  fourth  antennal  joints  subequal;  the  anterior, 
lateral  angles  of  the  pronotum  subtuberculate;  prescutum  long,  well 
defined;  notauli  transversely  foveolate;  scutum  and  prescutum  opaque 
with  fine  irregular  punctures;  mesepistemum  shining,  impunctate; 
propodeum  opaque,  obliquely  striato-granidar;  basal  area  and  areola 
confluent,  areola  heptagonal,  about  one-third  longer  than  its  apical 
width;  the  posterior  legs  of  the  sides  one-third  longer  than  the  anterior 
legs  and  parallel;  posterior  lateral  angles  subdentate;  first  abdominal 
segment  coarsely  reticidato-granular,  constricted  at  spiracles,  with 
two  longitudinal  carinsB  which  originate  slightly  anterior  to  the  con- 
striction and  extend  to  the  posterior  margin;  these  carinte  broaden 
anteriorly  to  the  constriction,  narrow  at  the  constriction  and  slightly 
broaden  posteriorly;  second  abdominal  segment  coarsely  reticulato- 
granular  with  oblique  furrows  on  the  lateral  anterior  angles;  the 
third  and  following  abdominal  segments  acicidato-granidar.  Black; 
tarsi  piceous;  wings  hyaline,  venation  dark  brown. 

Described  from  one  female  in  the  United  States  National  Museum 
collection,  labelled  "Collection  of  C.  V.  Riley." 

IViw.— Cat.  No.  16366,  U.S.N.M. 

XTLONOMUS  (XTLOHOMnS)  RTTTICOXIS,  atWfpMlM. 

Superficially  this  species  resembles  in  size  and  general  appearance 
humertdis  Say,  but  humeraUs  belongs  to  a  different  subgenus. 

Female. — ^Length  to  the  apex  of  the  abdomen  16  mm.,  length  of  the 
ovipositor  14  nan.  Face  coarsely  striato-punctate;  head  opaque  with 
a  number  of  widely  scattered  pimctures;  the  lateral  ocelli  much  below 
tbe  supraorbital  line,  separated  from  each  other  by  tbe  distance 
almost  twice  as  great  as  the  ocellocular  line;  antennsB  much  longer 
thian  the  head  and  thorax,  the  third  joint  slightly  shorter  than  the 
fourth;  anterior  face  of  the  pronotum  shining,  with  a  namber  of 
widely  scattered,  distinct  pimctures;  dorsal  lat^al  angles  of  the 
pronotum  strongly,  sharply  tuberculate;  prescutum  long,  posteriorly 
strongly,  transversely  striate,  anteriorly  shining,  along  the  sides 
striato-punctate,  in  the  middle  with  large  distinct  separate  punctures; 
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scutum  medianly  transversely  striate,  laterally  with  a  few  large  punc^ 
tures;  mesepiBtemum  shining,  practically  impunctate;  propodeum 
coarsely  punctured;  basal  area  separated  from  the  areola  by  a  short 
longitudinal  furrow;  basal  area  triangular  in  outline,  sides  but  little 
shorter  than  its  basal  width;  areola  heptagonal,  the  posterior  part  of 
the  lateral  dejBning  carina  slightly  longer  than  the  anterior  part, 
areola  coarsely  reticulate;  lateral  areas  of  dorsal  aspect  of  the  propo- 
deum transversely  wrinkled;  propodeum  not  dentate  laterally  but 
sharply  angulate;  first  abdominal  segment  punctato-^triate,  basally 
with  poorly  defined  longitudinal  carinsB;  the  second  abdominal  seg- 
ment transversely  striato-punctate;  third  abdominal  s^ment  trans- 
versely striato-punctate  but  more  finely  so  than  the  second;  the  third 
and  following  s^ments  finely,  transversely  aciculate;  transverse 
median  of  the  fore  wings  almost  squarely  interstitial  with  the  basal 
but  really  slightly  beyond.  Black;  a  white  annulus  on  the  antennsB 
beyond  the  middle;  posterior  coxaB  rufous;  wings  hyaline;  venation 
dark  brown. 

Apalachicola,  Florida.  Described  from  two  females  collected  by 
W.  F.  Fiske  and  recorded  under  the  Bureau  of  Entomology  No.  Hopk. 
U.  S.  3381a. 

TVpc— Cat.  No.  15366,  U.S.N.M. 

ZTLONOMUS  (MABROPHORA)  TtJKONBNSIS.  newfpMlM. 

This  species  is  related  to  the  foregoing  one,  but  may  be  separated 
by  the  areola  being  but  little  longer  than  its  greatest  width  and  the 
posterior  portion  converging  posteriorly. 

Female. — ^Length  to  the  apex  of  the  abdomen  10  mm.,  length  of 
the  ovipositor  8  mm.  Face  transversely,  irregularly  striate;  a  faint 
tubercule  between  the  bases  of  the  antennsB;  area  between  the 
antennsB  and  the  ocelli  shining,  practically  impunctate;  posterior  orbits 
shining,  practically  impunctate;  anterior  face  of  the  pronotum  finely 
striate  on  a  granular  surface,  ventrally  and  posteriorly  foveolate; 
dorsal  lateral  angles  of  the  pronotum  subdentate;  scutum  and 
prescutum  shining,  impunctate;  notauli  transversely  striate;  poste- 
riorly the  apex  of  the  scutum  is  rather  coarsely  reticulate;  mesepis- 
temum  shining,  practically  impunctate;  propodeum  opaque,  obliquely  . 
irregularly  striate;  areola  and  basal  area  separated  by  a  transverse 
carina;  basal  area  trapezoidal  in  outline,  about  twice  as  wide  ante- 
rioriy  as  posteriorly;  areola  about  one  and  one-third  times  longer 
4han  broaid,  hexagonal  in  outline,  greatest  width  occurring  at  the 
anterior  third,  posteriorly  converging;  dorsal  lateral  angles  of  the 
propodeum  subdentate;  first  abdominal  segment  finely  granular 
basally,  posteriorly  reticulato-granular  with  two  faint  but  complete 
longitudhial  carin»;  second  and  foUowing  abdominal  s^ments 
opaque,  finely  reticulate;  transverse  median  of  the  fore  wings  a  little 
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beyond  the  basal  yein.  Black;  four  anterior  legs  and  the  poeterior 
C0X8B  rufous;  wings  hyaline;  venation  dark  brown. 

Fort  Yukon,  Alaska.  Described  from  one  female  collected  by 
L.  M.  Turner. 

Type.— Cat.  No.  15367,  U.S.N.M. 

XTLOlfOMUS  (IfABROPHORA)  BA8T01II,  iMWtfMlM. 

Female. — ^Length  to  the  apex  of  the  abdomen  10  mm.,  length  of  the 
ovipositor  10  mm.  Face  transversely  striato-punctate;  area  between 
the  antenna  and  the  ocelli  punctate,  more  sparsely  so  above;  posterior 
orbits  longitudinally  striate;  postocellar  line  almost  twice  as  long  as 
the  ocellocular  line;  anterior  face  of  the  pronotum  with  distinct  sepa- 
rated punctures,  lateral  margin  of  the  pronotum  with  an  elongate, 
small  tubercule;  prescutum  poorly  defined,  anteriorly  finely  granular, 
laterally  rather  coarsely  reticulate,  posteriorly  transversely,  irregu- 
larly striate;  scutum  transversely,  irregularly  striate;  scuteUum  with 
distinct  separate  punctures;  mesepistemum  shining,  irregularly 
striato-punctate;  sides  of  the  propodeum  reticulate,  dorsally  the 
propodeum  is  punctato-reticulate;  basal  area  and  the  areola  separated 
by  a  transverse  carina;  basal  area  trapezoidal  in  outline,  about  four 
times  as  wide  basally  as  apically;  areola  hexagonal  in  outline,  more 
than  twice  as  long  as  its  greatest  width,  narrowing  at  the  anterior 
third,  subparallel  posteriorly;  propodeum  not  dentate  laterally; 
abdomen  finely  granular;  first  abdominal  segment  without  carin®  or 
depressions,  subdentate  at  the  spiracles;  transverse  median  of  the 
fore  wings  distinctly  beyond  the  basal  vein;  third  antennal  joint 
slightly  shorter  than  the  fourth.  Black;  foiur  anterior  legs  and  the 
posterior  coxsb  rufous;  wings  hyaline;  venation  dark  brown. 

Fall  River,  M^assachusetts.  Described  from  one  female  collected 
May  31, 1910,  by  N.  S.  Easton,  for  whom  the  species  is  named. 

Type.— Cat.  No.  15368,  U.S.N.M. 


XTLOlfOMUS  (ICABROPHORA)  DUPUCATUS,  ni 

Superficially  this  species  is  like  alhoficius  Cresson,  but  may  be 
readily  separated  from  that  species  by  the  areola  and  the  basal  area 
of  the  propodeum  being  separated  by  a  transverse  carina  (in  oDxh 
pictus  the  areola  and  the  basal  area  are  separated  by  a  longitudinal 
carina). 

Male. — ^Length  10  mm.  Slender.  Entire  head  shining,  practically 
impunctate;  anterior  face  of  the  pronotum  finely  punctured,  vea-, 
trdly  and  posteriorly  foveolate;  dorsal  lateral  angles  subdentate; 
prescutum  long;  the  notauU  foveolate  posteriorly;  scutum  andpree- 
cutum  with  distinct,  weU  separated  punctures;  mesepisterum  shiniiig 
with  a  few  widely  separated  punctures;  propodeum  shining;  areola 
and  basal  area  separated  by  a  transverse  carina;  areola  hexagonal 
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in  outline,  two  and  one-half  times  as  long  as  its  greatest  width  which 
occurs  basad  of  the  middle;  posteriorly  the  areola  slightly  converges; 
basal  area  trapezoidal  in  outline,  about  twice  as  wide  .basally  as 
apically;  posterior  lateral  angles  of  the  ptopodeum  strongly  dentate; 
first  abdominal  segment  transversely  striate,  with  two  complete 
longitudinal  nearly  parallel  carinae;  second,  third,  fourth,  and  fifth 
abdominal  segments  coarsely,  irregularly  reticulato-granular,  the 
apical  segments  shining,  finely  aciculate;  transverse  median  of  the 
fore  wings  beyond  the  basal  vein.  Black,  variegated  with  white;  the 
following  parts  white:  clypeus,  face  except  a  small  median  spot,  inner 
orbits  above  the  antennse,  scape  beneath,  posterior  orbits,  spot  on 
dorsal  and  ventral  margins  of  the  pronotum,  prepectus  above,  tegulsB, 
metapleurse,  scutellum,  metanotum,  apex  of  the  propodeum,  sides  of 
the  dorsal  lateral  apical  margin  of  the  abdominal  segments;  the  four 
anterior  legs  rufous,  coxsb  beneath  white;  posterior  legs,  except  the 
trochanters  and  base  of  the  tibise  which  are  white,  black  to  piceous 
on  the  tarsi;  wings  hyaline;  venation  dark  brown. 

Clark  Station,  Missouri  (near  St.  Louis).  Described  from  one  male 
collected  by  A.  D.  Hopkins  and  recorded  imder  the  Bureau  of  Ento- 
mology No.  Hopk.  U.  S.  2848e. 

Type.— Cat.  No.  16369,  U.S.N.M. 


ZTLONOMUS  (MAEROPHORA)  PICEATUS,  IM 
XyUmomus  stigmaptenu  Say,  Howard,  Insect  Book,  1904,  pi.  9,  fig.  2. 

This  species  is  related  to  humeraiia  Say,  but  may  be  separated  from 
it  by  the  dark  ferruginous  color,  and  the  different  proportions  of  the 
sides  of  the  areolation  of  the  propodeum. 

Female. — ^Length  to  the  apex  of  the  abdomen  17  mm.,  length  of 
the  ovipositor  15  mm.  Face  irr^ularly  reticulate;  a  strong  carina 
projecting  between  the  bases  of  the  antennae;  the  area  between  the 
ocelli  and  the  antennae  closely,  distinctly  punctured;  dorsad  and 
ventrad  of  the  anterior  ocellus  is  a  deep  furrow;  postocellar  line 
about  two  and  one-half  times  as  long  as  the  ocellocular  line;  posterior 
orbits  strongly  striate;  pronotum  densely  punctured,  with  the  dorsal 
lateral  angles  strongly,  sharply  tuberculate;  prescutum  long,  well 
defined,  with  a  shallow  median  depression,  anteriorly  densely  (some 
places  confluently)  punctured,  posteriorly  transversely  striate;  scutum 
strongly  punctured,  anteriorly  the  pimctmres  are  confluent  so  there 
is  a  transverse  striation;  mesepistemum  with  dose  punctures;  propo- 
deum closely  punctato-reticulate;  basal  area  triangular  in  outline, 
separated  from  the  areola  by  a  longitudinal  carina;  areola  heptagonal 
in  outline,,  with  sides  of  the  areola  one-fourth  shorter  than  the  ante- 
rior carina;  propodeum  not  dentate  laterally;  first  three  abdominal 
segments  coarsdy  reticulate,  the  following  finely  reticulate;  first 
abdominal  segment  longitudinally  depressed  basally,  slightly  dentate 
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at  the  spirades;  transYerse  median  slight^  beyond  the  basal  vem. 
Dark  ndto-ferrui^ous;  antennae  beyond  ilie  middle  with  a  broad 
white  annulus;  legs  ferruginous;  paler  at  the  knees;  tarsi  and  wings 
strongly  dusky;  venation  dark  brown. 

Dade  County,  Florida.  Described  from  one  female  collected  by 
E.  A.  Schwarz. 

rj(p«.— Cat.  No.  15370,  U.S.N.M. 

XTLONOMUS  (MABROPHORA)  MODS8TUS,  aawifaclM. 

Male. — ^Lfengih  14  mm.  Antenn»  11  mm.  Face  transversely 
striato-punctate;  no  tubercule  between  the  bases  of  the  antenna; 
area  between  the  antenn»  and  the  ocelli  punctate,  which  laterally 
becomes  striato-punctate;  posterior  orbits  finely  longitudinally 
striate;  vertex  punctate  in  the  middle,  laterally  striato-punctate; 
postoceilar  line  slightly  longer  than  the  ocellocular  line;  anterior 
face  of  the  pronotimi  finely  punctured;  scutum  and  prescutum 
shining,  punctured,  the  punctures  become  confluent  so  in  some 
places  striato-punctate;  mesepistemum  shining,  with  distinct,  regu- 
lar, well  separated  punctures;  propodeum  shining,  laterally  reticu- 
late, dorsally  practically  impunctate;  basal  area  and  areola  sepa- 
rated by  a  transverse  carina;  basal  area  trapezoidal  in  outline,  the 
basal  width  two  and  one-half  times  as  great  as  the  apical  width; 
areola  hexagonal  in  outline,  but  laterally  the  angulation  is  Ycary  poor, 
about  two  and  one-half  times  as  long  as  its  greatest  width;  first 
abdominal  segment  transversely  hregularly  striato-granular,  dis- 
tinctly angulate  at  the  spiracles,  with  two  complete  longitudinal 
carinas  which  terminate  as  a  rounded  tubercule  at  the  middle  of  the 
first  apical  abdominal  segment;  second,  third,  and  fourth  abdominal 
segments  opaque,  transversely  irregularly  striate;  transverse  median 
of  the  fore  wings  slightly  beyond  the  basal  vein.  Black;  anterior  legs 
ferruginous,  the  femora  basally  piceous;  intermediate  legs  piceous; 
posterior  1^,  except  the  second  to  fourth  joints  of  the  tarsi,  black; 
venation  black;  wings  hyaline. 

Skykomish,  Washington.  Described  from  one  male  collected 
June  23, 1892. 

2Vpe.— Cat.  No.  15371,  U.S.N.M. 

Genus  ODONTOMERUS  Gravenhorst. 

ODOIITOMERITS  ATRH^BS,  new  tpecSet.  ^ 

Thk  species  may,  in  the  female,  be  readily  distinguished  by  the 
red  abdomen  and  black  legs. 

Finale. — ^Length  to  the  apex  of  the  abdomen  1 1  mm.,  length  of  the 
ovipositor  11  nun.    Face  shimng  with  irregular,  well  defined,  richer 
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close  pimctureB;  head  above  the  anteim«a  shining  with  a  few  scattered; 
irregular  punctures;  cheeks  more  densely  punctured ;  a  deep  furrow  be- 
tween the  lateral  ocelli;  postocellar  line  about  one-sixth  shorter  than 
the  ocelloculax  Ime;  antennas  much  longer  than  the  head  and  thorax, 
the  third  antennal  joint  one-fifth  longer  than  the  foiu*th;  anterior 
face  of  the  pronotum  practically  impunctate,  ventrally  foveolate 
as  it  is  also  posteriorly;  thorax  shining  with  a  few  well  scattered 
punctures;  prescutum  long,  well  defined;  notauH  not  foveolate; 
basal  area  and  areola  confluent;  areola  about  twice  as  long  as  its 
greatest  width,  hexagonal  in  outline,  rather  sharply  angulate  in  the 
middle;  the  posterior  face,  as  seen  from  above,  deeply  emarginate 
anteriorly;  tubercules  on  the  propodeimi  rounded,  placed  on  the  lateral 
dorsal  angle;  first  abdominal  segment  transversely  striate  in  the 
middle,  apically  shining;  faintly  tuberculate  at  the  spiracles ;  anteriorly 
impressed  by  a  longitudinal  furrow;  most  of  the  second  abdominal 
segment  and  all  of  the  following  shining,  impimctate;  propodeum  and 
femora  with  sparse  white  hair.  Black;  abdomen  beyond  the  second 
segment  red;  wings  rather  strongly  dusky;  venation  black. 

Male. — ^According  to  the  description  of  the  male  of  this  species 
it  is  related  to  sethiopa  Cresson  but  di£Fers  from  the  original  descrip- 
tion in  having  the  second  and  following  abdominal  segments  nearly 
impimctate  (not  rather  densely  punctured). 

Length  9  mm.  Length  of  the  antennae  10  mm.  Face  shining  with 
regular,  well  defined,  separate  punctures;  head  above  the  antenna^ 
shining,  practically  impunctate;  cheeks  with  a  number  of  fine  punc- 
tures; area  between  the  lateral  ocelli  not  separated  by  a  furrow; 
postocellar  line  a  trifle  shorter  than  the  ocellocular  line;  anterior  face 
of  the  propodeum  shining,  almost  impunctate,  ventrally  and  posteri- 
*orly  foveolate;  prescutum  long,  well  defined;  notauli  not  foveolate; 
thorax  shining,  practically  impunctate;  basal  area  and  areola  con- 
fluent; the  areola  transversely,  irregularly  rugose,  hexagonal  in 
outline,  about  two  and  one-fourth  times  as  long  as  its  greatest  width 
which  occurs  at  the  anterior  third;  the  posterior  face,  as  seen  from 
above,  deeply  emarginate  anteriorly,  tubercides  on  the  lateral  dorsal 
margin;  dorsal  aspect  of  the  first  abdominal  segment  in  the  middle 
longitudinally  reticulate,  slightly  tuberculate  at  the  spiracles,  ante* 
riorly  with  a  longitudinal  furrow;  base  of  the  second  abdominal 
segment  irregularly  reticulate,  the  apex  of  the  second  and  all  of  the 
following  segments  shining,  impunctate;  head  and  thorax  with  rather 
dense  gray  hair;  wings  dusky  hyaline;  venation  black. 

Described  from  one  female  coflected  at  Franconia,  New  Hampshire, 
and  one  male,  the  male  collected  at  Princeton,  Maine,  July  12,  1904, 
by  C.  W.  Johnson. 

Type.—€sLt.  No.  15372,  U.SJTJf. 
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ODOHTOlCXSnS  ALA8XX1I8I8.  M 

Colored  like  meUipes,  but  may  be  separated  from  it  as  well  as  from 
all  other  species  in  North  America  by  the  obsolete  carina  of  the  pro- 
podeimi  and  by  the  short  prescutmn. 

Female. — Length  to  the  apex  of  the  abdomen  8  mm.,  length  of  the 
ovipositor  8  mm.  Face  shining  with  a  few  distinct  scattered  ptino- 
txires;  cheeks  and  head  above  the  antennae  practically  impmictate; 
postocellar  line  one-third  shorter  than  the  ocellocxilar  line;  area 
between  lateral  ocelli  separated  by  a  furrow;  antennae  much  longer 
than  the  head  and  thorax,  third  and  fourth  joints  subequal;  anterior 
face  of  the  pronotum  coarsely  punctured,  in  the  middle  the  pimctures 
become  confluent  so  as  to  give  a  striate  appearance;  mesepistemimi 
shining,  practically  impimctate;  prescutum  short,  as  wide  as  long, 
not  sharply  defined  posteriorly,  it  and  the  scutum  shining,  very 
sparsely  pimctured;  propodeum  opaque,  finely  punctured  or  ptmc- 
tato-reticulate;  carina  practically  obsolete  but  indicated  imder  high 
power  when  the  areolationis  as  in  meUipes;  first  abdominal  segment 
longitudinally  striato-granular,  faintly  dentate  at  the  spiracles  with  a 
broad  longitudinal  depression;  the  apex  of  the  second  and  the  entire 
following  segments  shining,  practically  imptmctate;  propodeiun  with 
sparse  gray  hairs.  Black;  palpi  piceous;  legs  entirely  rufous;  wings 
dusky  hyaline,  iridescent;  venation  dark  brown. 

Sitka,  Alaska.  Described  from  two  females  collected  by  T.  Kin- 
caid.  The  paratype  is  6^  mm.  long,  and  slightly  piceous;  otherwise 
it  seems  to  be  the  same.  This  species  was  determined  as  meUipes  by 
Ashmead. 

Type.— CAt.  No.  15373,  U.S.NM. 

ODOHTOlcmns  BSSANS»  mm  wfttlm. 

Related  to  meUipes  (Say),  but  may  be  readily  separated  from  that 
species  by  having  the  basal  area  of  the  areola  separated  by  a  trans- 
verse carina  (in  m^eUipes  the  basal  area  and  the  areola  are  confluent). 

Female. — ^Length  to  the  apex  of  the  abdomen  12  mm.;  length  of 
the  ovipositor  12  mm.  Face  closely,  finely  pimctured;  head  above 
the  antennae  shining  with  a  few  irregular  pimctures;  lower  part  of 
cheeks  with  large,  widely  scattered  pimctures;  the  postocellar  line 
much  shorter  than  the  ocellocular  line;  no  furrow  between  the  lateral 
ocelli;  antennae  a  little  longer  than  the  head  and  thorax,  the  third 
antenna!  joint  one-third  longer  than  the  fourth;  thorax  densdy 
pubescent,  subopaque  with  a  few  widely  scattered  pimctures;  notaidi 
complete,  not  foveolate;  anterior  face  of  the  pronotum  transversely 
irregularly  striate;  sides  of  the  propodeum  shining,  dentation  of  the 
propodeum  occiuring  below  the  dorsal  lateral  angle;  basal  area 
trapezoidal  in  outline,  about  four  times  as  wide  basally  as  apically; 
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areola  separated  from  the  basal  area  by  a  transverse  carina,  about 
two  and  one-fourth  times  as  long  as  its  greatest  width,  apically 
roimded,  roundedly  dentate  by  the  arched  carina  separating  the  two 
faces;  first  abdominal  segment  shining,  apically  with  a  few  irregular, 
fine  striations,  faintly  dentate  at  the  spiracles;  the  base  of  the 
second  abdominal  segment  irregularly,  transversely  striate;  apex 
of  the  second  and  the  following  segments  with  faint  granulations. 
Black;  palpi  and  legs  rufous;  wings  hyaline,  faintly  dusky;  vena- 
tion dark  brown. 

South  Dakota.    Described  from  one  female  without  fiui;her  data. 

2Vp«.— Cat.  No.  15374,  U.S.N.M. 

ODONTOlCnnS  DICHROUS,  new  fpedof. 

This  species  is  related  to  hicohr  Cresson,  but  may  be  separated  by 
having  the  sides  of  the  propodeum  finely  punctured,  the  notauli 
finely,  irr^ularly  foveolate,  the  propodeal  tooth  on  the  dorsal  lateral 
angle,  the  areola  of  the  propodeum  not  three  times  as  long  as  the 
basal  width  and  sharply  angulate,  as  well  as  other  minor  characters. 

Female. — ^Length  to  the  apex  of  the  abdomen  13  mm.;  length  of 
the  ovipositor  17  mm.  Face  with  distinct,  well-defined  punctures 
which  are  closer  in  the  middle;  head  above  the  antennsB  polished, 
with  a  few  irr^ular  scattered  punctures;  the  lower  portion  of  the 
cheeks  finely,  irregularly  punctured;  ocelli  in  a  low  triangle;  the 
postoceUar  line  much  shorter  than  the  ocellocular  line;^  a  deep  furrow 
between  the  lateral  ocelli;  antennse  much  longer  than  the  head  and 
thorax,  the  third  joint  about  one-third  longer  than  the  fourth; 
thorax  shining,  polished;  scutum  with  a  few  irregular  punctures; 
notauli  finely,  irr^ularly  foveolate  ppsteriorly;  scutellmn  rather 
more  densely  punctured  than  the  scutum;  the  anterior  face  of  the 
pronotimi  punctate;  the  mesepistemum  nearly  impunctate;  sides  of 
the  propodeimi  finely  punctured,  below  the  longitudinal  carina 
striato-punctate;  basal  area  and  the  areola  confluent,  the  areola 
about  two  and  one-half  times  as  long  as  its  greatest  width,  broad- 
ened near  the  middle  where  it  is  sharply  angulate;  posterior  face  of 
the  propodemn  transversely  and  obliquely  rugose;  dentation  of  the 
propodeum  on  the  dorsal  lateral  angle;  first  abdominal  segment 
longitudinally  striato-granular,  tuberculate  at  the  spiracles;  base  of 
the  second  abdominal  s^ment  transversely  striato-reticulate,  apex 
of  the  second  and  the  following  abdominal  segments  impunctate; 
legs  and  venation  of  the  normal  type.  Black;  legs  and  abdomen 
entirely  rufous;  wings  dusky  hyaline,  vitreous;  venation  black. 

Longmires,  Washington.  Described  from  one  female  collected  by 
H.  E.  Burke,  August  2,  1906. 

Type.— CsLt.  No.  16376,  U.S.N31. 
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THREE    INTERESTING   BUTTERFLIES    FROM    EASTERN 

MASSACHUSETTS. 


Austin  Hobabt  Clark, 
Amttant  Cfurator,  Diviiion  of  Marine  InvertdmUeSy  UrUud  8UUa  NaHanal  Mtueum. 


The  three  following  records  relating  to  the  diurnal  lepidoptera  of 
eastern  Massachusetts  seem  worthy  of  publication.  The  specimens 
upon  which  they  are  based  have  been  deposited  in  the  United  States 
National  Museum. 

Junonia  ccema,  which  is  abimdant  in  the  Southern  States,  reaches 
the  northern  limit  of  its  range  in  southern  New  England ;  Euph/ydryas 
phaSUm  occurs  from  West  Virginia  and  Missouri  northward  to  north- 
em  Canada,  reaching  as  far  as  Lake  of  the  Woods;  it  is  very  local 
in  its  distribution,  but  is  usually  very  common  wherever  foimd; 
Feniseca  iarquiniua  ranges  from  the  Mississippi  Valley  and  the  Caro- 
linas  to  Nova  Scotia,  but  is  rare  and  local  in  eastern  Massachusetts. 


JUIIOIIIA  CCBHIA  ] 

In  my  private  collection  I  had  two  specimens  of  this  species,  taken 
in  the  summer  months  of  1895  or  1896,  one  in  Mount  Vernon  Terrace, 
Newtonville,  the  oth^  just  north  of  Moimt  Vernon  Street,  near  the 
Newtonville-West  Newton  border.  The  former  has  been  lost,  but 
the  latter  is  in  the  national  collection. 

I  have  found  this  insect  commonly  at  Coffin's  Beach,  opposite 
Annisquam,  in  July,  but  otherwise  it  is  of  very  uncertain  occurrence 
in  the  middle  and  northern  portions  of  the  State. 

XUPHTDRTAS  PHAJHtOII  (Dnsiy). 
PUUeSt. 

In  the  latter  part  of  Jime,  1897,  while  crossing  a  boggy  meadow  in 
Newtonville,  Massachusetts,  boimded  on  the  north  by  Otis  Street 
ftnd  on  the  east  by  Lowell  Avenue,  I  found  this  species,  previously 
imknown  in  that  locality,  very  abundant.  Retiuning  immediately 
with  my  net,  I  captured  about  thirty  specimens,  among  them  the 
one  described  bdow.  So  far  as  I  know  no  butterflies  of  this  species 
have  ever  been  taken  in  this  locality  since. 

I  found  upon  consulting  the  literatmre  that  my  aberrant  specimen 
was  essentially  similar  to  one  described  by  Strecker  ^  as  Mditsea  (i.  e., 

1  BotterfliM  tod  Moths  of  North  Amorioft,  1878,  p.  125. 
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ras)  TphasUm,  ab  a,  superbaj  and  also  by  Hulst,^  which  was  taken 
;  Island,  New  York,  in  1876.  On  June  21  I  wrote  to  Mr. 
Scudder  in  regard  to  my  capture,  and,  under  date  of  June  24, 
3d:  ''The  suffused  specimen  of  phaeton  which  you  describe  is 
b  from  those  heretofore  known,  and  it  would  be  worth  your 
>  describe  it.  These  aberrations  are  always  interesting,  and 
ey  are  accumulated  in  sufficient  numbers  will  serve  as  a  basis 
e  general  statement  which  can  hardly  be  made  now.  Your 
n  ought  finally  to  rest  in  some  public  museum." 
T.  F.  Fiske'  has  also  described  a  very  similar  specimen  which 
ared  in  Webster,  New  Hampshire,  on  June  12, 1895,  in  a  bog 
he  species  had  never  previously  been  observed  and  where 
search  failed  to  discover  more. 

pecimen  is  a  female,  and  much  lai^er  than  the  average  for  the 
measuring  64  mm.  m  expanse.  The  wings  are  more  rounded 
typical  examples,  the  outer  margins  of  the  primaries  being 
and  not  straight  or  slightly  concave  in  the  posterior  two- 
3  in  the  typical  form. 

ipper  surface  is  not  greatly  different  from  that  of  the  typical 
lough  the  yellow  spots  are  much  enlarged  and  more  or  less 

Lt. 

e  lower  surface  the  yellow  spots  are  enormously  enlarged  and 
Lt,  forming  a  broad  yellow  (of  a  lighter  tint  than  usual)  band 
rm  width,  extending  inward  from  the  red  border,  from  which 
Bu*ated  by  the  usual  black  lunules,  to  the  middle  of  the  wings, 
low  band  is  crossed  by  black  veins,  which  are  narrowly  bor- 
y  black  and  grayish  scales.  In  the  middle  and  parallel  to 
lers  there  is  a  faint  indicated  grayish  narrow  stripe.  The 
Jlow  spots  on  the  inner  half  of  the  secondaries  are  absent, 
red  spots  are  much  enlarged;  they  are  separated  from  the 
3II0W  band  by  a  narrow  but  distinct  black  line. 

FBRISBCA  TARQUHflUS  (Fibridos). 

nsect  is  rare  in  eastern  Massachusetts  and,  though  I  collected 
tly  in  that  region  for  a  number  of  years,  I  was  never  able  to 
a  specimen.  Long  after  my  attention  had  been  diverted 
itomology  into  other  fields  of  zoological  activity,  I  noticed, 
25,  1910,  a  single  specimen  flying  low  over  the  lawn  of  the 
t  the  southwest  comer  of  the  intersection  of  Lowell  and 
d  Avenues,  Newtonville.  Seizing  the  hat  from  the  head  of  a 
lich  was  playing  near  by,  I  succeeded,  with  this  substitute 
t,  in  capturing  it. 

I  BolloUn  Brooklyn  Entomologloal  Society,  vol.  3,  p.  77,  pL  L 
1  Satomological  News,  voL  7,  Maroh  18M,  p.  87. 
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EUPHYDRYAS  PHAETON  (DRURY);  UNDERSIDE  OF  A  SUFFUSED  FEMALE 

Representing  the  Variety  superba  Strecker.    Natural  size. 
Drawn  by  Miss  V.  Dandridge. 
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MISCELLANEOUS  CONTRIBUTIONS  TO  THE  KNOWLEDGE 
OF  THE  WEEVILS  OF  THE  FAMILIES  ATTELABID^  AND 
BRACHYRHINIDiE.        

By  W.  DWIGHT  PlEBOB, 

Ofiht  Biareau  of  Entomology  ^  UnxUd  States  Department  of  Agriculture. 


The  present  paper  contains  a  large  number  of  miscellaneous  studies 
which  have  been  made  in  the  taxonomy  of  the  weevils  of  the  tribe 
Rhynchitini,  family  Attelabidae,  and  of  the  family  Brachyrhinidse. 
The  paper  includes  fixations  of  the  types  of  all  of  the  North  American 
genera  in  these  two  groups  and  also  descriptions  of  4  new  genera,  2 
new  subgenera,  24  new  species,  and  9  new  varieties. 

A  complete  paper  on  the  types  of  the  genera  of  the  Rhynchophora 
for  the  world  is  in  the  process  of  preparation. 

The  classification  used  below  is  to  a  large  measure  based  upon 
that  proposed  by  Lacordaire,  although  many  alterations  have  been 
made,  and  group  names  have  been  given  in  accordance  with  our 
established  rules  of  nomenclature. 

Family  ATTELABID^  Kirby  (1837). 

The  following  tables,  while  not  entirely  satisfactory,  are  the  best 
that  can  be  offered  without  considerable  additional  study: 

Key  of  tribes  of  Bhynchitina. 

1.  Elytra  striately  punctate;  third  joint  of  tarsi  more  or  leas  dilated. 

RHYNCHTTua,  new  tribe* 

2.  Elytra  not  striately  punctate;  third  joint  of  tarsi  not  dilated. 

AuLETiNi,  new  tribe. 
BHTNCHTTini,  new  tribe. 

Key  to  genera  of  Rhynchitini, 

Po8teri(V  coxse  transverse,  reaching  metepistema,  which  are  very  narr 

1.  Head  arcuately  emarginate  at  base;  antennse  with  first  joint,  only,  of  funicle, 

sensibly  longer  than  wide;  centro-stemal  piece  separating  the  apices  of  the 
proepimera Deporaus  Leach. 

2.  Head  not  emarginate  or  truncate  at  base;  antennse  with  funicular  joints  2  to  4, 

at  least,  longer  than  wide. 

a'.  Pygidium  covered  by  elytra Eugnamptus  Sch5nherr. 

a".  Pygidium  exposed. 

5'.  Apices  of  proepimera  separated  by  centro-stemal  piece. .  Merhynchites  Sharp. 

6*.  Apices  of  proepimera  joined Rhynchxtes  Schneider. 
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The  ceDtro-Btemal  piece  of  the  prosternum  is  a  tiny  piece  behind  or 
separating  the  epimera.  The  term  was  first  used  by  Sharp.*  Everts 
in  the  following  year  published  ''Quelques  remarques  k  sujet  d'une 
Etude  de  Mr.  David  Sharp  sur  la  structure  du  prosternum  dans  les 
Rhynchorides." '  This  is  a  character  which  merits  considerable 
study. 

This  table  in  a  measure  follows  Desbrochers.  If  the  defiooition  of 
DeparaiLs  ia  correct,  our  glasiinus  LeConte  must  be  assigned  to 
RhynchiUs  or  a  new  genus. 

Genus    DEPORAUS    Leach    (1819). 

Platyrhynchus  Thunbbbo,  Nov.  Act.  Upsal.,  vol.  7, 1815. 
Deporaus  Leach,  Sainouelle's  Compendium,  1819,  p.  201. 

The  genus  Deporaus  is  monotypic,  based  on  ietoZe  linnseus. 
Crotch  (1870)  designated  the  same  species  as  type  of  Platyr^ynekw. 
The  latter  name  is  preoccupied  by  Desmines  (1806)  in  Ayes. 

Genus  EUGNAMPTUS  Schdixherr  (1889). 
Eugnamptus  SchQnherr,  Gen.  Cure.,  vol.  5, 1839,  p.  339. 

The  tjrpe  was  originally  designated  as  coUaris  Fabricius. 

The  sexes  of  this  genus  are  readily  distinguished  by  the  male  beak 
being  shorter^  eyes  larger  and  closer  together,  and  by  the  male  mandi- 
bles being  externally  one-toothed,  while  the  female  mandibles  are 
externally  two-toothed. 

Table  of  species  and  varieties  of  Eugnamptus. 

I.  Klytral  interspaces  narrower  than  the  stris;  eyes  in  male  not  greatly  larger  than  in 

female. 

1.  Interspaces  very  convex;  strial  pimctures  laige,   quadrate,   crowded;  head 

strongly  punctured  in  male,  more  moderately  in  female;  front  foveate  in 
female  and  medially  sulcate  in  male;  black  or  piceous  black,  head  and  th<»ax 
reddish.    Florida.    Length  4.5-5  mm siriatus  LeCaate, 

2.  Interspaces  almost  flat;  strial  punctures  round,  less  crowded;  head  strongly  punc- 

tured; front  more  or  less  sulcate;  testaceous,  elytra  sometimes  piceous  black 
or  clouded.    Maryland  to  Florida  and  Kansas.    Length  2.7-4  mm. 

puncHceps  LeConte. 

II.  Elytral  interspaces  as  wide  as  or  wider  than  the  stris;  eyes  in  male  considerably 

laiger  than  in  the  female  and  much  more  approxinutte. 

3.  Elytra  bluish. 

a*.  Head  finely  pimctured. 
5>.  Elytra   bluish  green;  elytral   interspaces  flat;  front  sulcate;   prothorax 
strongly  pimctured,  medially  depressed  or  sulcate;  head,  thoarax,  antenna 
and  legs  reddish,  venter  black.    Arizona.    Length  5-6  mm. 

nigrivefUria  Schaeffer. 
&>.  Elytra  bluish  black. 

1  Trans.  Ent.  Soc.  L(md.,  1880,  pt.  1. 

•  TtJdaobrlf t  ▼oor  BntomologiB,  vol.  32,  for  188»-1800  (180O),  pp.  84»^8S3,  pi.  U. 
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c^.  Abdomen  black;  boot  tmooth  m  female,  carinate  at  base  in  male;  elytEal 
intempacefl  with  a  faint  eztemal  rim  bordering  the  strisa;  prothorax 
moderately  to  strongly  punctured,  medially  depressed  or  sulcate. 

coUaris  Fabricius. 
<r.  Entirely  black,  except  ^ytra,  head  sometimes  with  red  frontal  spot. 
liasBachusetts  to  Kansas  and  Virginia.    Length  4.2-4.7  mm. 

var.  nigripes  Melaheimer,  female. 

d*.  Body  black,  elytra  bluish  black,  legs  reddish,  head  sometimes  with 

red  frontal  spot.    Massachusetts  to  Kansas  and  Virginia.    Length 

3.&-3.7  mm ybx.  fuacipesy  new  variety,  male,  female. 

(P.  Body  black,  thorax  red,  elytra  bluish  black.    Massachusetts  to  Iowa, 
Florida  and  Louisiana.    Length  3.5-4.5  nmi. 

var.  ooUaris  Fabricius,  male,  female. 
d^.  Body  black;  head,  thorax,  and  appendages  reddish,  elytra  bluish  black. 

Texas.    Length  4  mm var.  rujUxps,  new  variety,  male,  female. 

e*.  Abdomen  entirely  or  in  most  part  reddidi  testaceous;  front  sulcate; 
elytial  interspaces  slightly  convex;  prothorax  strongly  punctured,  me- 
dially depressed  or  sulcate;  body  reddish  throughout,  eyes  black, 
elytra  nigrocoeruleus.    Alabama  to  Texas.    Length  3.2-4.7  mm. 

«uZc(^tm«  Gyllenhal. 
o*.  Head  strongly  punctured ;  elytral  interspaces  convex,  not  wider  than  the  strise; 
prothorax  strongly  punctured,  medially  depressed  or  sulcate.    Arizona. 

pundatuiy  new  species, 
e*.  Entirely  black,  elytra  nigrocoeruleous.    Length  4.5  mm. 

var.  niger,  new  variety,  female. 
€>.  Black,  thorax  red,  elytra  nigrocoeruleous.    Length  4  mm. 

var.  pundatuSf  typical  variety,  female. 
4.  Elytra  testaceous  or  piceous  black. 
/*.  Head  moderately  to  strongly  punctate;  thorax  medially  depressed;  front  sul- 
cate  <mgu8iatu8  Gyllenhal. 

g^.  Head  and  thorax  strongly  punctate;  color  uniformly  rufotestaceous.    Texas. 

Length  4.2  mm var.  teitaeetu,  new  variety,  male. 

g^.  Head  and  thorax  moderately  punctate;  thorax  medisdly  depressed;  front 

sulcate;  color  rufotestaceous,  elytra  more  or  less  piceous  black.    Virginia 

to  Texas.    Length  3.7-4.2  mm.  .var.  angu$iatti$  Gyllenhal,  male,  female. 

/*.  Head  and  thorax  finely  punctured,  front  sulcate;  color  pale  testaceous.    Texas 

and  Arizona.    Length  3.2-4  mm pallidum  Schaeffer. 

This  is  one  of  the  most  difficult  genera  in  the  Bhynchophora  to 
separate  into  specios.  The  writer  has  had  at  hand  about  150  indi- 
vidualfl  representing  what  appear  to  be  eight  distinct  species  and 
five  additional  color  variations.  The  characters  available  are  not  as 
easy  to  use  as  tJxe  characters  in  other  genera. 

XUOlf  AMFTUS  SnUATUS  UCwto. 

This  species  is  characteristic  of  Florida  in  this  country,  being  rep- 
resented from  Crescent  City  and  Haulover.  It  has  only  been  taken 
in  March  on  a  single  species  of  Quercus, 

BUONAMPTUS  PUNCTICBPS  LtCwto. 

This  species  is  the  smaUest  before  the  writer.  Specimens  have 
been  taken  at  Rosslyn,  '^b'ginia;  Plummers  Island,  Maryland;  Jack- 
sonville, Florida;  Oak  Grove,  Alabama;  Meridian,  Itfississippi;  Cov- 
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uigton,  Louisiana;  Onaga,  Kansas;  Kenosha,  Nebraska.  The  col- 
lecting dates  range  from  June  19  to  August  25.  At  Plummer's  Island 
Mr.  Schwarz  reports  having  taken  it  only  on  Rhus  copdlina, 

SUOIf AMPTUS  RIOUVIEIITMIS  BfhmUm. 

This  species  seems  to  be  peculiar  to  Arizona.  Material  is  at  hand 
from  the  Santa  Rita  Mountains,  Chiricahua  Mountains,  and  Huachuca 
Mountains,  dated  May  29  to  J\me  19.  It  occurs  in  the  canyons  on 
Quercus. 

XUOlf  AMPTUB  COLLABIS  labtkint. 

Schdnherr  designates  three  varieties  of  this  species: 

var.  a — ^black,  thorax  red. 

var.  p — ^head  above  red,  elytra  nigrocoeruleous. 

var.  X — ^nigrocoeruleous,  head  only  red. 
It  has  been  foxmd  necessary  to  designate  four  varieties  and  names 
have  been  given  them  because  they  have  long  been  a  source  of  puzzle- 
ment to  American  students.  There  does  not  seem  to  be  any  name 
directly  applicable  to  the  second  or  fourth  varieties,  and  therefore 
new  names  are  proposed.  The  names  ruficoUis  Germar  and  rvbrir 
coUis  Say  are  both  applicable  to  var.  cclUaris  Fabricius. 

BUOlf  AMPTUS  COLLARIS  RIORIPBS  MeldMimor. 

Entirely  black,  except  elytra,  head  sometimes  with  red  frontal  spot. 
Length  4.2-4.7  mm. 

Only  females  have  been  foxmd  to  represent  this  variety.  It  is  at 
hand  from  Marion,  Massachusetts;  lime  Rock,  Pennsylvania;  Wash- 
ington, District  of  Columbia;  Plummers  Island,  Maryland;  Afton 
and  Rosslyn,  Virginia;  Retreat,  North  Carolina;  Nashville,  Tennes- 
see; Mobile,  Alabama;  Detroit,  Michigan;  Iowa;  Missouri;  Kansas; 
and  Dallas,  Texas.  The  collecting  season  is  according  to  these  records 
from  May  15  to  August. 

BUONAMPTUS  COLLARIS  FUSCIPBS.  IMW  futeCy. 

Body  black,  elytra  bluish  black,  legs  reddish,  head  sometimes  with 
red  frontal  spot.    Length  3.5-3.7  mm. 

Two  females  are  at  hand  from  Kansas  and  Kinunswick,  Missouri. 
Males  have  been  found  at  Marion,  Massachusetts;  Washington,  Dis- 
trict of  Columbia;  Plummers  Island,  Maryland;  Rosslyn,  Yiiginia; 
Harper's  Feny,  West  Virginia;  Nashville,  Tennessee;  Langdale,  Ala- 
bama; Detroit  and  Port  Huron,  Michigan;  and  Kimmswick,  Ifis- 
souri.    The  dates  of  collection  range  from  May  19  to  August. 

Type.— Chi.  No.  14623,  U.S.Nat.Mus.  (Detroit,  Michigan). 

BUONAMPTUS  COLLARIS  COLLARIS  Iftbckliii. 

Body  black,  thorax  red,  elytra  blmsh  black.    Length  3.5-4.5  mm. 
The  typical  form  of  this  species  is  found  in  both  sexes.    The  rec- 
ords of  occurrence  are  from  Chicopee  and  Montgomery,  Massachu- 
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setts;  Lime  Rock,  Pennsylvania;  Plummers  Island  and  Bladensburg, 
Maryland;  Afton,  Virginia;  Retreat,  North  Carolina;  St.  Catherine 
Island,  Georgia;  Jacksonville,  Florida;  Oak  Grove,  Mobile,  Jackson, 
Langdale,  and  Thomasville,  Alabama;  Natchitoches,  Louisiana;  Cin- 
cinnati, Ohio;  Evansville,  Indiana;  Detroit,  Michigan;  Iowa  City, 
Iowa;  St.  Louis  and  Kimmswick,  Missouri;  West  Point,  Nebraska; 
Dallas  and  Calvert,  Texas. 

The  collecting  dates  are  from  March  27  to  July  24.  Specimens 
from  Natchitoches,  Louisiana,  were  taken  on  Quercua  pTieUos,  March 
27,  1907. 

KUONAMPTUS  COIXASI8  RUHCBPS.  IMW  mtoty. 

Body  black;  head,  thorax,  and  appendages  reddish;  elytra  bluish 
black.     Length  4  mm. 

.  This  appears  to  be  distinctly  a  southwestern  form,  but  no  struc- 
tural characters  of  value  can  be  foimd  to  separate  it.  It  occurs  in 
both  sexes  in  the  Belf rage  collection  from  Texas. 

Type.— Cht.  No.  14624,  U.S.Nat.Mus. 

BUONAMPTUS  SULCIFRONS  OjrUonlul. 

This  species  was  described  from  Carolina  and  seems  to  be  distinctly 
southern,  and  differs  structurally  only  by  the  frontal  sulcus.  Speci- 
mens are  at  hand  from  Mobile,  Alabama;  Dallas  and  KerrviUe,  Texas. 
The  dates  of  collection  range  from  April  3  to  Jime  20. 

BUONAMPTUS  PUNCTATUS,  new  tpedM. 

Length  4-4.6  mm.  Head  strongly  pimctate.  Eyes  considerably 
larger  in  male  than  in  female.  Thorax  strongly  punctate,  medially 
depressed  or  sulcate.  Elytral  interspaces  convex,  not  wider  than  the 
stri®.     Elytra  almost  bluish  black.    . 

BUONAMPTUS  PUNCTATUS  PUNCTATUS*  typical  fiftoty. 

Black,  thorax  red,  elytra  nigrocoeruleous. 

Two  female  specimens  are  at  hand,  the  type  from  Santa  Rita  Moim- 
tains,  Arizona,  May  25  (Hubbard  and  Schfrarz),  and  the  other  from 
the  Pinal  Moimtams,  Arizona  (Wickham).  The  type  was  taken  on 
Quercus  hypoleuca. 

Type.— CAt.  No.  14626,  U.S.Nat.Mus. 

BUONAMPTUS  PUNCTATUS  NIOBR,  new  variety. 

Black  throughout,  except  elytra,  which  are  nigrocoeruleous.    One 
specimen  is  at  hand  from  Arizona  (Morrison). 
Type.— Cat.  No.  14626,  U.S.Nat.Mus. 

BUONAMPTUS  ANOUSTATUS  ANOUSTATUS  OyUenhaL 

Specimens  are  at  hand  from  Washington,  District  of  Columbia; 
Nashville,  Tennessee;  St.  Louis,  Missouri;  Texas. 
80459'— Proc.N.M.vol.45— 13 24l 
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KUONAMPTU8  ANOI78TATU8  TB8TACKU8,  mw  mtoty. 

Head  and  thorax  strongly  punctate;  color  unifonnlj  rufotestar 
ceous.    Length  4.2  mm. 

Described  from  a  single  male  from  Kerrville,  Texas,  April  22, 1908 
(F.  C.  Pratt). 

Type.— Chi.  No.  24627,  U.S.Nat.Mu8. 

KUONAHPTUS  PAILIDUS  8chsfl«. 

A  specimen  from  Texas  (Belfrage)  seems  to  fit  the  description  of 
this  species. 

Genus  RHYNCHITES  Schneider  (1701). 

Rhynchites  Schneider,  Neuestoe  Mag.  fOr  Liebhaber  der  £nt.,  vol.  1, 1791. 
Rynehites  Herbot,  Die  EAfer,  vol.  7, 1797,  p.  134. 
KhyneUet  LATRBniiB,  Cons,  gen.,  1810. 

The  type  of  this  genus  is  hcLCchaa  Linnadiis,  as  designated  by 
Latreille  (1810). 

Genus  MERHYNCHITES  Sharp  (1889). 

MerhynckUu  Sharp,  Tians.  Ent.  Soc.  Lond.,  18S9,  p.  57. 

Sharp  separated  the  two  nonmetallic  species,  hungaricus  Herbst 
and  bicolor  Fabricius  from  RhynchiUa  because  of  differences  in  the 
centro-stemal  piece.  Whether  this  character  is  of  valid  generic  rank 
has  not  been  carefully  studied  out,  although  it  is  undoubtedly  of 
considerable  value  and  merits  further  research.  In  the  absence  of 
type  designation  we  may  consider  Jncohr  as  type. 

MXRHTHCmrXS  BICOLOR  Pabrtelitt. 

The  large  series  of  this  species  is  readily  separable  into  varieties  or 
races. 

Table  of  varieties  of  MerkynMUe  bieolor  Fabriedut. 

1.  Elytra  red,  body  with  greenish  luster. 

a^.  Red  throughout,  except  oiythe  venter  of  the  meeothoniz,  metathoimx,  and  abd»* 

men,  which  are  black;  California  to  North  Dakota. .  var.  oockerelU,  new  variety 
a*.  Elytra,  prothorax  and  head  red;  ventral  parts  reddish  piceous;  beak,  antenna 

and  legs  piceous  black;  South  Dakota var.  ventrcdu,  new  variety* 

0^.  Elytra,  prothorax  and  base  of  head  to  eyes  red;  remainder  of  body  black;  New 

Hampshire  to  Iowa;  Utah  and  New  Mexico var.  bimlor  Fabricius. 

a*.  Elytra  and  prothorax  only,  red;  remainder  of  body  black;  British  Columbia  to 

New  Mexico  and  North  Dakota var.  wiethcmi  Cockeiell. 

2.  Elytra  piceous  or  black;  body  with  greenish  luster. 

h^.  Elytra  piceous  black;  remainder  of  body  black;  strial  ptmctures  indistinct; 

Oregon var.  pieeuSf  new  variety. 

6*.  Body  unicolcNTous,  black  with  a  bluuh-green  luster;  elytra  with  a  sli^t  piceous 

undertone;  strial  punctures  very  distinct;  Arizona. 

var.  viridiluitrane,  new  variety. 
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MBRHTITCHITXS  BICOLOR  BICOLOR  Pabrkiat. 

The  typical  specimens  have  elytra,  prothorax,  and  base  of  head  to 
the  eyes  red,  the  remainder  of  the  body  black.  These  specimens 
usually  have  the  elytral  strial  punctures  quite  plainly  larger  than  the 
interstitial  punctures.  The  front  between  the  eyes  is  moderately 
punctate,  and  rugose  near  base  of  beak.  Material  of  this  form  is  at 
hand  from  Washington,  District  of  Columbia;  Durham,  New  Hamp- 
shire; Ogonquit,  Maine;  Milton  and  Melrose  Highlands,  Massachu- 
setts; Winnipeg  and  Aweme,  Manitoba;  New  Jersey;  Wisconsin;  Iowa 
City,  Sioux  City,  and  Spirit  Lake,  Iowa;  Utah;  New  Mexico.  With 
two  exceptions,  then,  this  form  is  eastern. 

MBRHTHCHrrsS  BICOLOR  WICKHAMZ  CockerolL 

The  commoner  form  in  the  collection  has  the  elytra  and  prothorax 
only  red,  and  the  remainder  of  the  body  black.  The  elytral  strial 
punctures  are  less  easily  separable  from  the  interstitial  punctures. 
The  front  in  both  sexes  is  strongly  rugosely  pimctate  to  the  vertex. 
The  material  comes  from  Kaslo,  and  North  Bend,  British  Columbia; 
Victoria,  Vancouver;  Seattle,  Yakima,  Tacoma,  Easton,  and  Everett, 
Washington;  Fuller,  Oregon;  Humboldt  County,  Eureka,  Los  Angeles, 
San  Diego,  San  Mateo  County,  Los  Gatos,  Dunsmuir,  and  Kaweah, 
California;  Pocatello,  and  Fort  Sherman,  Idaho;  American  Fork 
Caflon,  City  Cafion,  Fort  Douglas,  and  Salt  Lake  City,  Utah;  Chey- 
enne, Wyoming;  Havre  and  KaUspell,  Montana;  Ouray,  Berkeley, 
Colorado  Springs,  Breckenridge,  and  Leadville,  Colorado;  Williams, 
Arizona;  Santa  Fe,  New  Mexico;  University,  North  Dakota;  North 
Carolina.  All  the  specimens  are  western  except  four  labeled  only 
''N.  C."    These  may  be  in  error. 

MBRHTlTCHrrBS  BICOLOR  COCKSRSLLI.  IMW  Tvlflty. 

This  form  is  red  throughout  except  on  the  venter  of  the  mesothorax, 
metathorax,  and  abdomen,  which  are  black.  The  sculpture  is  as  in 
variety  wickhami.  San  Francisco  County,  California,  is  chosen  as  the 
typicaJ  locality.  Specimens  are  at  hand  also  from  Los  Angeles 
Coimty,  California;  Pocatello,  Idaho;  American  Fork  Cafion,  Utah; 
and  WilUston,  North  Dakota.  The  latter  specimens  have  the  basal 
half  of  the  beak  black. 

Type.— Chi.  No.  14628,  U.S.Nat.Mus. 

MBRHTHCHITBS  BICOLOR  VSNTRAUS,  new  yatk/tf. 

Two  specunens  from  Volga,  South  Dakota  (Wickham  collection), 
have  the  beak,  antenn»,  and  legs  piceous  black,  ventral  parts  reddish 
piceous,  head,  thorax,  and  elytra  red. 

Tyjpe.--Cat.  No.  14629,  U.S.Nat.Mu8. 
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BCSRHTNCHmS  BICOLOR  PICBUS,  new  variety. 

Two  specimens  from  Oregon  (Hubbard  and  Schwarz  collection)  are 
too  closely  allied  to  be  separated  as  a  distinct  species.  The  head, 
thorax,  and  under  parts  are  black,  and  the  elytra  are  piceous  black. 
The  front  is  strongly  rugosely  pimctured.  The  elytral  striation  is 
even  more  indistinct  than  in  wickhami. 

Type.—Csit.  No.  14630,  U.S.Nat.Mu8 

MBRHTNCmTBS  BICOLOR  yiRmiLUSTRAIf S»  new  variety. 

A  single  specimen  from  near  the  Bright  Angel  Trail  in  the  Colorado 
Cafion,  Arizona  (Pipe  Creek,  3,700  feet  altitude),  collected  May  10, 
1903,  by  H.  S.  Barber,  represents  the  opposite  extreme  of  coloration 
from  cockereUi.  The  entire  body  is  unicolorous  black,  but  shining 
with  luster  which  from  some  angles  is  brilliant  green,  from  others  a 
rich  blue,  and  yet  again  may  show  a  piceous  undertone.  The  elytral 
atrial  pimctures  are  quite  plainly  larger  than  the  interstitial  pimctures. 
The  front  is  strongly  rugosely  punctate.  This  form  is  readily  sepa- 
rable from  piceua  by  the  strial  punctation. 

Type.— Chi.  No.  15263,  U.S.Nat.Mus. 

The  six  varieties  described  above  are  readily  separable  in  the  mate- 
rial at  hand,  but  there  are  undoubtedly  intermediate  forms. 

Family  BRACHYRHINIDiE  Bedel  (1885),  emended. 

OiiorhynMdx  LeConte,  1874. 
Brachyrrhinidse  Bbdel,  1885. 

Table  of  suh/amilies  of  Brathyrhinidx. 

I.  Ocular  lobes  more  or  less  developed;  eyes  variable,  but  generally  elongate,  trans- 

verse, acuminate  beneath,  and  in  part  at  least  covered. 

1.  Mentum  large,  covering  the  maxillse. 

a  *.  Scobes  not  directed  beneath EREMNIN^  Paacoe  (1870). 

a  '.  Scrobes  directed  beneath ENTIMIN^,  new  subfamily. 

2.  Mentum  smaller. 

h  *.  Mentimi  not  retracted;  maxillffi  entirely  free;  scrobes  feebly  angled,  rapidly 

evanescent DIROTOGNATHINJE,  new  subfamily. 

h  '.  Mentum  retracted;  scrobes  deep,  arcuate,  sometimes  confluent  beneath. 

PROMECOPINJB  Pierce  (1911) 

II.  Ocular  lobes  absent,  and  the  eyes  rounded  or  shortly  oval  and  always  free. 

3.  Scrobes  linear,  directed  beneath. 

c*.  Prothoraz  with  ocular  vibrissse,  or  if  without  them,  with  anterior  coxae  nar- 
rowly separated TANYMECINiE  Pierce  (1911). 

c".  Prothorax  without  ocular  vibrissee. 
d^.  Anterior  coxk  contiguous;  middle  coxae  feebly  separated. 

PSALLIDIINiE,  new  subfamily. 
d>.  Anterior  coxae  not  contiguous;  middle  coxae  more  or  less  widely  separated. 

PACHYRHYNCHIN-fi,  new  subfamily. 

4.  Scrobes  variable,  never  at  the  same  time  linear  and  directed  beneath. 

BRAGHYRHININ£,  new  subfamily. 

The  subfamily  PachyrhynchinsB  does  not  occur  in  our  fauna. 


Digitized  by  VjOOQIC 


NO.  1988.      STUDIES  OF  NORTH  AMERICAN  WEEVILS-^PIERCE.       373 

Siibraixiil3r  'B:II'E1:MN1NJE1  Pasooe  (1@70). 
Thhle  of  tribes  of  Eremninse, 

1.  Beak  as  laige  as  head  at  base  and  continuous  with  it Ctphicerini,  new  tribe. 

2.  Beak  narrower  than  head. 

a^  Pterygia  of  beak  not  or  hardly  divaricate Erbmnini,  new  tribe. 

a'.  Pterygia  pf  beak  more  or  less  divaricate Phttoscaphini,  new  tribe. 

Only  the  tribe  Erenmini  is  represented  in  the  United  States. 
EBEMWINI,  new  tribe. 
Genus  PHYXELIS  Schonherr  (1843). 
Phyxdis  Sch5nhebb,  Gen.  et  Sp.  Cure.,  vol.  7, 1843,  pt.  1,  p.  122. 
The  type  was  originally  designated  as  rigidus  Sajj. 

KNTTIMdN-ZBC,  rxerw  subfaxnily. 
Table  of  tribes  of  ErUiminx. 

1.  Metastemum  very  short. 

a^.  Beak  robust,  quadrangular,  more  or  less  distinctly  trisulcate  above;  scrobes 
rapidly  inferior,  well  defined.  Eyes  always  narrow  and  acute  below,  par- 
tially concealed  by  the  ocular  lobes Ophbta8TI2«  Horn  (1876). 

a^.'Beak  rounded  at  angles,  subcylindrical,  seldom  sulcate  above,  at  moat  moder- 
ately robust;  scrobes  feebly  inferior,  usuaUy  directed  toward  the  eyes  or  visible 
from  above  and  badly  defined.    Eyes  oval,  not  acute  below  and  usually  free. 

TROPn^HOEiNi,  new  tribe. 

2.  Metastemum  more  or  less  elongate. 

6'.  Anterior  cozse  not  contiguous Leptostbthini,  new  tribe. 

b^.  Anterior  coxffi  contiguous, 
c'.  Beak  scarcely  or  feebly  enlaiged  at  apex;  antennal  club  oval,  rarely  oblong- 
oval  Mbncbtiini,  new  tribe. 

c*.  Beak  robust  strongly  enlarged  at  apex  in  almost  all;  antennal  club  at  least 
oblong-oval,  often  very  elongate Entimini,  new  tribe. 

The  last  three  tribes  are  not  represented  in  the  United  States. 

Tribe  OPHBTASTINI  Horn  (1876). 

Table  of  genera  of  Ophryastini. 

1.  Abdomen  with  second  segment  rarely  as  long  as  the  two  following  together,  first 

suture  straight.    Intercoxal  process  moderately  wide. 

a*.  Third  tarsal  joint  broadly  bilobed,  and  much  wider  than  second,  pubescent 

beneath. 

b^.  Rostral  strise  deep,  the  lateral  ones  strongly  angulate  at  base  of  beak,  meeting 

the  scrobes  beneath  the  eyes;  second  ventral  segment  nearly  as  long  as 

third  and  fourth  combined Sapotes  Casey. 

6^.  Rostral  strise  not  so  sharply  outlined, 
c'.  Rostral  strise  evident,  straight;  second  ventral  segment  much  shorter  than 
third  and  fou'-th  combined. 

d^.  Mentum  concealing  palpi  entirely Eupagoderes  Horn. 

d^.  Palpi  projecting  beyond  apex  of  mentum  (a  Mexican  genus). 

Caocophryastes  Sharp. 
c'.  Rostral  stri»  obsolete,  indicated  only  by  faint  depressions;  second  ventral 
segment  subequal  to  the  third  and  fourth  combined. 

Amydrogmus,  new  genus. 
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a*.  Third  tarsal  joint  not  broadly  bilobed,  hardly  wider  than  second,  emaiginateat 
apex,  not  pubescent  beneath;  rostral  strift  straight. 
t^,  Prothorax  more  or  less  tuberculate  at  sides  and  very  little  narrower  than 
elytra,  if  at  all;  corbels  of  posterior  tibi»  more  or  less  imp^ecUy  cavemoos. 

OphryatUB  ScbAnheir. 
e^.  Prothorax  not  tuberculate  at  sides,  very  much  narrower  than  elytza;  corbels 

of  posterior  tibise  with  laminate  tip To§agU$  Sharp. 

2.  Abdomen  with  second  segment  longer  than  the  two  following  together,  first  suture 
strongly  arcuate.  Intercoxal  process  very  broad .  Third  tarsal  joint  emaiginate, 
but  not  broader  than  the  second,  spinulose  beneath Rhigopau  LeConte. 

.     Genus  SAPOTES  Casey  (1888). 
Sapotes  Casbt,  Ann.  New  York  Acad.  Sci.,  vol.  4, 1888,  p.  241. 
The  genu8  is  monotypic,  based  on  puncticoUis  Casey. 

Genus  EUPAGODERES  Horn  (1876). 
Eupagoderei  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15, 1^76,  p.  32. 

In  the  absence  of  previous  type  designations,  apedosus  LeConte  is 
hereby  designated  as  type. 

This  genus  is  systematically  even  more  difficult  than  Ophryastes, 
For  the  present  we  must  consider  Mr.  Fall's  table  as  the  clearest 
possible  deUneation  of  the  specific  characters.  To  this  must  be 
added  E,  cretaceus  Sharp  recorded  by  Champion  from  Arizona.  The 
writer  is  by  no  means  satisfied  that  the  genus  has  yet  been  properly 
treated  and  considers  that  a  vast  amount  of  material  must  be  added 
to  our  collections  first. 

Genus  AMYDROGMUS,  new  genus. 

Rostrum  vrith  scrobes  deep  and  definite,  passing  rapidly  inferior; 
rostral  strisa  almost  obsolete,  indicated  by  faint  depressions;  third 
tarsal  joint  broadly  bilobed,  and  pub^cent  beneath;  second  abdomi- 
nal segment  subequal  to  the  two  following;  prothorax  not  tuber- 
culate at  sides. 

Name  derived  from  dfjuj8pbc  (faint) H-S^^/iof  (furrow)— faint  furrow, 
referring  to  the  rostral  striae. 

Type  of  genus, — A.  varidbilis,  new  species. 

AlCTDROOMUS  VARIABILIS,  IMW  tpedM. 

Small,  resembling  Sapotes  puncticoUis  in  form,  with  elytra  more  or 
less  robust,  closely  covered  with  pavement  scales,  which  are  gener- 
ally white,  but  sometimes  heavily  mottled  with  brown,  and  with  two 
brown  fascisB  on  prothorax.  Length,  4-6  mm.;  width,  1.75-2.75 
mm.  Beak  strongly  constricted  at  base  above  and  beneath,  a  Uttle 
longer  than  head  above,  densely  covered  with  white  polygonally 
crowded  pavement  scales,  with  short  erect  setae  interspersed, 
apically  emaiginate  and  medially  shallowly  sulcate,  also  with  feeble 
longitudinal  impressions  in  front  of  eyes.    Antennae  densely  clothed 
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with  scales,  with  exception  of  club,  which  is  finely  pubescent.  Pro- 
thorax  a  little  shorter  than  head;  truncate  at  base  and  apex;  ocular 
lobes  small,  finely  fimbriate;  sides  broadly  arcuate,  base  not  as 
wide  as  apex,  slightly  constricted  in  front  of  base;  surface  very 
unevenly  punctate  with  deep  punctures  of  variable  sizes;  in  speci- 
mens showing  color,  two  f  asci®  of  brown  scales ;  vestiture  as  described 
for  beak.  Elytra  of  females  inflated  as  in  TosaMes  ovalia  and  glohur' 
laris,  while  in  males  very  little  wider  than  the  thorax;  elytral  striae 
very  fine,  punctures  fine,  interstitial  punctures  irregular  but  as  large 
as  strial punctures;  surface  sometimes  mottled  with  brown.  Under- 
sides densely  squamose  and  clothed  as  above.  Last  ventral  seg- 
ment in  female  elongate  triangular,  apically  rounded,  and  longer 
than  the  two  preceding  s^^ments.  Legs  densely  squamose;  corbels 
of  posterior  tibi»  with  a  double  row  of  spines,  inclosing  an  elliptical 
squamose  area. 

Described  from  60  individuals  collected  by  J.  D.  Mitchell  and 
R.  A.  Cushman  on  Prosojna  glandulosa,  June  13-17,  1908,  on  the 
Rio  Grande,  in  Brewster  County,  Texas.  Part  of  the  original  set  is 
retained  in  the  Dallas,  Texasj  collection. 

ryp«.— Cat.  No.  14631,  U.S.NatJdus. 

Genus  OPHRYASTES  Schdnherr  (1888). 

Ophryaata  Sch(5nherr,  Gen.  et.  Sp.  Cure.,  vol.  1, 1833,  p.  606. 

The  originally  designated  type  was  sulciroatris  Say.  • 
This  genus  presents  many  difficulties  to  the  systematist  because 
of  the  great  variation  in  a  series  of  one  species  from  a  single  locality. 
Up  to  the  present  the  writer  has  been  unable  to  obtain  any  satisfac- 
tion from  a  study  of  it  and  believes  that  only  large  series  from  many 
localities  will  assist  in  finally  separating  the  species  correctly. 

OPEERTASTX8  OVIPBlflfIS  Shary. 
Ophryastes  bituberasus  Pixrcb  (not  Sharp). 

According  to  Champion^  the  specimen  from  San  Di^o,  Texas, 
recorded  by  the  writer '  as  bitubero^us  is  ovipennis.  This  undoubtedly 
applies  to  the  other  material  also. 

OPEERTA8TBS  COLLARIS  OumplMi 

This  species  is  described  by  Champion  from  Texas  and  Nuevo 
Laredo,  Tamaulipas,  Mexico. 

Genus  TOSASTBS  Sharp  (1891). 
Toiostet  Sharp,  Biol.  Centr.-Amer.,  Ck)]eop.,  vol.  4,  1891,  pt.  3,  p.  91. 

In  the  absence  of  previous  type  designations  we  may  consider 
glohipennis  Sharp  as  type  of  the  genus. 

1  Biol.  Centr.-Amer.  Coleqp.,  vol.  4,  Deo.^  1011,  pt.  3,  p.  818. 
*  Proc.  U.  8.  Net.  Mus.,  vol.  37,  IfiOO,  p.  344. 
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Table  of  species  of  Tosastes. 

1.  Elytra  with  acute  humeral  angle hwruraUs  Sharp. 

[Chihuahua  City,  Mexico.] 

2.  Elytra  with  rounded  humeri. 

a*.  Corbels  of  posterior  tibis  tipped  with  a  single  row  of  spines. 

6*.  Beak  sulcate  and  laterally  impressed eoaniatui  Champion  (1911). 

[MoQclova,  Mexico.] 
5*.  Beak  smooth;  elytra  globular;  thorax  feebly  sculptured, 
c*.  Elytra  with  very  obsolete  sculpture,  consisting  of  vague  large  pits,  amnged 

serially globipennit  Sharp. 

[Guajuco,  Nuevo  Leon,  Mexico.] 
c".  Elytra  with  stri»  very  fine,  consisting  of  long,  fine  punctures;  median 

line  of  thorax  distinct glohtdarU  Pierce. 

[Albuquerque,  New  Mexico.] 
a*.  Corbels  of  posterior  tibi«  tipped  with  a  double  row  of  ^ines. 
(P.  Thorax  very  short,  more  than  twice  wider  than  long,  distinctly  and  coarsely 
but  rather  sparsely  punctate;  elytra  globular  with  strise  consisting  of 

large  ill-defined  punctures avalis  Pierce. 

[Del  Rio  and  Marathon,  Texas.] 
<f.  Thorax  longer,  less  than  twice  as  wide  as  long.,  indistinctly,  finely  and  rather 
closely  punctate;  elytra  longer,  with  striae  indistinctly  depressed  and 

punctate cirurascenSf  new  species. 

[Wenatchee,  Washington.] 


TOSA8TBS  CmSRASCKRS,  mw  i 

Described  from  tWo  female  and  three  male  specimens  collected  at 
Wenatchee,  Washmgton,  April  17,  1911,  and  sent  the  writer  from 
the  Washington  Experiment  Station  (Wash.  Exp.  Sta.  No.  4)  by 
Mr.  M.  A.  Yothers.  A  sixth  specimen  (female)  is  retained  in  the 
writer's  collection,  and  it  is  understood  that  still  more  material  is  in 
the  Washington  Station  collection. 

The  female  of  this  species  is  the  largest  of  our  Tosastes  and  is  very 
similar  in  form  to  Champion's  new  cocarctaius  of  which  the  cotypic 
series  is  before  the  writer.  The  smooth  beak  and  double  row  of 
spines  at  the  tip  of  the  posterior  tibisB  readily  separates  it. 

Female,  length  6-8  mm.,  width  3-4  mm. ;  male,  length  5  mm.,  width 
2.5  mm.  Elytra  very  convex,  inflated,  humeri  rounded;  densely 
clothed  with  mottled  grayish  and  darker  scales,  and  with  rows  of 
set»  on  elytral  interspaces.  Rostrum  short,  broad,  lightly  trans- 
versely impressed  at  base,  with  very  faint  impressions  at  sides,  but 
with  no  median  groove;  scrobes  deep,  strongly  arcuate,  rapidly 
inferior;  scape  and  first  six  funicular  joints  dad  with  white  scales, 
seventh  dark  like  club  and  without  scales.  Thorax  transverse, 
about  one- third  wider  than  long;  ocular  lobes  distinctly  fiimbriate; 
convex  on  sides  without  lateral  emarginations;  very  shallowly  and 
indistinctly  but  closely  punctate;  median  impression  apparent. 
Stri»  impressed,  as  broad  as  interspaces;  punctures  indistinct 
because  of  close  scaly  vestiture.     Elytra  in  small  males  almost  twice 
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as  wide  as  thorax,  but  not  in  large  females,  and  longer  proportionately 
than  in  ovalis.  Abdominal  suture  straight,  second  not  as  long  as 
the  third  and  fourth  combined,  fifth  segment  in  female  long  and 
narrowly  roimded  at  apex,  in  male  shorter  and  broader  at  apex. 
Hind  tibise  with  a  double  row  of  spinules  at  apex.  First  three  tarsal 
joints  with  apices  of  lobes  mucronate. 
IV2>«.— Cat.  No.  14632,  U.S.N.Mus. 

Genus  RHIGOPSIS  LeConte  (1874). 

Rkigopais  LRCk>NTB,  Amer..  Nat.,  1874,  p.  459. 

The  genus  is  monotypic  based  on  effracta  LeConte. 

TBOPIPHOBINI,  new  tribe. 

We  have  undoubtedly  had  a  wrong  conception  of  what  is  a  genus 
in  this  tribe,  but  it  has  become  very  difficult  to  reconstruct  the 
classification.  The  accompanying  table  is  presented  in  the  hopes  that 
it  will  make  some  difficult  places  in  the  tribe  more  clear.  For  the 
purpose  of  simplicity  the  number  of  genera  is  considerably  reduced, 
it  being  considered  more  advisable  to  use  subgenera  where  the  species 
groups  are  so  clpsely  allied.  In  the  following  studies  considerable 
mention  is  made  of  the  form  of  the  nasal  plate.  This  plate  is  a  more 
or  less  defined  area  at  the  tip  of  the  beak,  its  base  is  the  apex  of  the 

beak. 

Table  of  genera  of  Tropiphorim. 

Rofltrum  with  scrobes  feebly  inferior,  UBually  directed  toward  eyes,  or  visible  from 
above  and  badly  defined. 

I.  Seventh  joint  of  funicle  contiguous  to  club  or  differently  clothed  from  the  other 

joints.    Vestiture  squamoee  and  pilose  pubescent. 

1.  Third  joint  of  tarsi  feebly  emarginate,  scarcely  broader  than  the  preceding;  tarsi 

sparsely  setose  beneath;  beak  distinctly  separated  from  the  head  by  a  trans- 
verse depression.    Nasal  plate  more  or  less  obsolete Cimbocera  Horn. 

2.  Third  joint  of  tarsi  bilobed,  distinctly  wider  than  second;  tarsi  spinose  beneath 

beak  not  separated  from  head  by  deep  depression;  nasal  plate  obsolete. 

Miloderes  Casey. 

II.  Seventh  joint  of  funicle  distant  from  club;  third  joint  of  tarsi  broader  than  second, 

tarsi  densely  pubescent  beneath. 
1.  Scrobes  deep,  well  defined,  at  least  moderately  arcuate,  passing  inferiorly. 
a'.  Scrobes  strongly  arcuate,  passing  beneath  at  a  distance  from  the  eyes. 
6*.  First  suture  of  abdomen  straight;  second  segment  never  longer  than  the  two 
following  united;  hind  tibis  mutic;  vestiture  squamose  with  intermixed 
squamiform  bristles;  nasal  plate  sharply  defined  by  distinct  rim. 

Didioxentu  Horn. 

^.  First  suture  of  abdomen  arcuate;  second  segment  usually  as  long  as  or 

longer  than  the  two  following  imited;  hind  tibiae  mutic. 

c*.  Vestiture  squamose  not  intermixed  with  sets  or  pubescence;  anterior 

tibise  denticulate  within;  nasal  plate  depressed  but  not  sharply  defined. 

Orimodema  Horn. 
<?.  Vestiture  squamose  and  intermixed  with  hairs  or  bristles;  anterior  tibi» 
not  denticulate  within. 
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cf.  Yestiture  sqiiamose  intennixed  with  decumbent  bristles;  support  o! 
deciduous  piece  of  mandible  not  prominent;  alternate  elytral  inter- 
vals slightly  more  convex;  ventral  scales  squamoee;  nasal  plate  ill- 
defined  AmotuM  Casey. 

d*.  Vefldture  squamoee  intermixed  with  fine  erect  hairs;  support  of  decidu- 
ous piece  of  mandible  prominent;  nasal  plate  sharply  defined  by  a 
distinct  rim. 
e^.  Apex  of  hind  tibiae  with  a  double  row  of  setse  forming  an  apical  disk; 

humeri  entirely  obliterated Diatnimtu  Horn. 

e*.  Apex  of  hind  tibiae  with  a  single  row  of  sets  at  apex;  humeri  rec- 
tangular  PerUcxia'Eom. 

a?,  Scrobes  not  passing  beneath  at  a  distance  from  the  eyes;  vestiture  squamosa 
and  intermixed  with  bristles. 
p.  Scrobes  moderately  arcuate,  passing  immediately  beneath  the  eyes;  nasal 

plate  sharply  defined  by  a  distinct  rim Anametit  Horn. 

p.  Scrobes  narrow,  deep  and  well  defined  throughout,  obliquely  descending 
to  lower  angle  of  eye,  beak  not  depressed  at  base;  nasal  plate  short,  broadly 

angulate,  distinctly  rimmed Melbofnu9(j%eey. 

2.  Scrobes  evanescent  posteriorly,  badly  defined,  nearly  straight  or  flexed  gradually 
downward,  directed  toward  lower  angle  of  eye. 
a}.  Metastemal  side  pieces  rather  wide,  suture  distinct. 
h  '.  First  ventral  suture  generally  straight  or  only  slightly  arcuate  in  the  middle; 
second  ventral  segment  not  longer  than  the  next  two  combined, 
c'.  Scaly  vestiture  mixed  with  fine,  long  pubescence.    Nasal  plate  x>oorly 

defined Melcanamphua  Horn. 

c*.  Scaly  vestiture  mixed  with  stout  setae  or  bristles;  nasal  plate  triangular 
or  creecentiform,  generally  poorly  defined,  sli^tly  emarginate 

Dj/ilobut  LeConte. 

b^.  First  ventral  suture  broadly  arcuate;  second  ventral  segment  usually  much 

longer  than  the  next  two  combined;  nasal  plate  very  deeply  emarginate, 

strongly  defined Adcderei  CBaey, 

a^.  Metastemal  side  pieces  indistinct,  suture  obliterated;  strial  punctures  squa- 
migerous;  beak  stout,  broad,  separated  from  head  by  a  distinct  impression, 
eyes  strictly  lateral Pan«copu«  Schonherr. 

Several  distmct  facies  occur  in  this  tribe,  but  it  is  impossible  to 
find  characters  to  draw  those  together  of  like  facies.  There  is  a 
striking  similarity  of  appearance  between  Orimodema  protrada,  Md- 
bonus  dervHcvlatuSf  and  Dyshhus  segnis,  lecontei,  and  verrucifer. 
Diamimus,  Peritaxia,  Melamomphus  and  Thricomigvs  form  another 
group  of  similar  facies.  A  third  distinct  group  is  formed  of  those 
species  with  the  alternate  intervals  elevated  in  Dyslohus  {Amnesia). 
AcUUereSf  and  Panscopus. 

Genus  CIMBOCERA  Horn  (1876). 
Cimbocera  Horn,  Proc.  Amer.  Philos.  Soc,  vol.  15,  1876,  p.  66. 

The  genus  is  monotypic,  based  on  pauper  Horn. 

It  appears  to  have  as  its  principal  character  the  narrow  third  tarsal 
joint.  The  seventh  funicular  joint  in  some  cases  may  not  be  contigu- 
ous to  the  club  but  is  usually  much  broader  than  the  preceding  joints 
and  differently  clad. 
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CIMBOCBRA  PAUPBR  Hocb. 
Table  of  vcarietiei, 

1.  Abdomen  with  first  suture  slightly  angulate,  but  the  secona  segment  not  greatly 

longer  at  the  middle  than  on  the  sides,  second  segment  laterally  subequal  to  the 
third  and  fourth  segments  together. 
a}.  Nasal  plate  glabrous  broadly  rounded  behind,  slightly  emaxginate  at  apex. 

Beaksulcate.    Pubescence  long var.  pauper 'Horn, 

€?.  Nasal  plate  obsolete;  beak  smooth,  not  sulcate.    Pubescence  long. 

var.  iericea,  new  variety. 

2.  Abdomen  with  first  sutore  mofe  strongly  angulate,  second  segment  longer  than  the 

two  foUowing  together.    Nasal  plate  obsolete;  beak  smooth  or  sulcate.    Pu- 
bescence long var.  co7i«p^«a  Fall. 

The  characters  which  separate  these  geographical  varieties  or  races 
are  entirely  too  fine  for  specific  characters,  and  as  variations  are  to  be 
found  in  the  obsoleteness  of  the  nasal  plate,  the  appearance  of  the 
seventh  funicular  joint,  the  smoothness  of  the  beak,  the  relative 
length  of  the  abdominal  segments,  and  the  d^;ree  of  arcuation  of  the 
first  suture,  it  is  with  hesitancy  that  the  writer  even  ascribes  the  value 
of  local  varieties  to  them. 

CIMBOCBRA  PAUPSR  PAUPBR  H«m. 

The  species  was  described  from  ''Dacota."  A  series  of  seven  speci- 
mens from  Cheyenne,  Wyoming,  answer  the  description  perfectly. 
This  locaUty  belongs  to  the  old  Territory  of  ''Dacota." 

CIMBOCBRA  PAUPBR  SBRICBA,  IMW  itaMy. 

In  the  material  at  hand  this  northern  mountain  form  is  much  more 
mottled  than  the  tjrpical  variety  and  has  a  white  median  vitta  on  the 
prothorax.  The  typical  locaUty  must  be  considered  as  American 
Fork  Caflon,  Utah,  from  which  13  specimens  are  at  hand.  The  mate- 
rial also  includes  1  specimen  from  Helena,  Montana,  10  from  Canon 
City,  2  from  Garland,  and  1  from  Grand  Valley,  Colorado.  The  latter 
was  taken  by  H.  F.  CoUier,  April  5,  1911,  injuring  apple  twigs. 

Type.— Ceit.  No.  14633,  U.S.Nat.Mus. 

CIMBOCBRA  PAUPBR  CONSPBR8A  fftIL 
Cimhocera  eonspena  Fall. 

This  form  was  described  from  Santa  Fe,  and  San  Ildefonso,  New 
Mexico.  Material  is  at  hand  from  Santa  Fe,  Gallup,  Las  V^as,  and 
Albuquerque,  New  Mexico,  and  from  Winslow,  Bright  Angel  Hotel 
(rim  of  Colorado  Caflon),  and  Holbrook,  Arizona. 

At  Bright  Angel  this  form  was  taken  on  piflon  trees  (Pinus  edvlus). 

Genus  MILODEHES  Casey  (1888). 
Milodores  Casey,  Ann.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  262. 
The  genus  was  monotypic,  based  on  aetosua  Casey. 
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Table  o/$peciei  cf  MUoderei. 

1.  Elytra  with  evident,  though  fine,  Berial  punctures  (California) setonu  Casey. 

2.  Elytra  without  trace  of  serial  punctuation  (Arizona) viridU  Pierce. 

Examination  of  setosua  and  viridis  shows  that  the  nasal  plate  in 
both  species  is  obsolete. 

Genus  DICHOXENUS  Horn  (1876). 
Dichoxenus,  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15, 1876,  p.  39. 
The  genus  is  monotypic;  based  on  aetiger  Horn. 

DICHOXENUS  SSnOBR  Honi. 

This  species  has  a  sharply  defined  concave,  glabrous  nasal  plate 
with  lateral  rims  and  strong  basal  emargination. 

Genus  ORIMODEMA  Horn  (1876). 
Orimodema  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15, 1876,  p.  43. 
The  genus  is  monotypiC;  based  on  proiracta  Horn. 

ORIMODBMA  PROTRACTA  Horn. 

The  nasal  plate  in  this  species  is  glabrous,  depressed  and  crescent 
shape  or  at  least  emarginate  at  base. 

.    Genus  AMOTUS  Casey  (1888). 

Mimetes  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  44  [not  Lacordaire]. 
Amotus  Gasbt,  Ann.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  243. 

The  type  of  the  genus  Mimetes  (Schonherr)  Lacordaire  is  evidently 
setvlosus  (Schdnherr)  Lacordaire  by  original  designation,  and  we 
hereby  designate  the  type  of  Amotus  as  hngistemus  Casey.  There 
has  been  considerable  misunderstanding  of  these  genera.  Lacordaire 
and  Schonherr  associated  Mimetes  with  the  Brachy derides,  which  are 
without  postocular  lobes.  The  material  previously  *  placed  by  the 
writer  under  Mvntetes  senicuLus  Horn  is  apparently  Mimetes  setuhsus 
Lacordaire  and  belongs  as  Lacordaire  placed  it,  in  the  Psallidiinae, 
Epicaerini.  The  species  Mimetes  setvJosus  Horn  [not  Lacordaire]  is 
therefore  Amotus  gracUior  Casey.  Mimetes  seniculus  Horn  must  be 
placed,  until  recognized,  under  Amotus. 

Table  ofipedes  of  Amotue. 

1.  Elytral  interspaces  flat;  median  groove  of  beak  feeble  in  front  but  with  an  angulate 

impression  at  base  between  the  eyes aenicuXus  Horn. 

2.  Alternate  elytral  interspaces  more  convex. 

a^.  Ocular  vibrissse  extremely  short  and  inconspicuous;  median  impressed  groove 

of  beak  very  feeble  and  only  present  near  base hngistemus  Casey. 

a^.  Ocular  vibrissa  longer  and  more  conspicuous;  beak  strongly  impressed  along 
the  middle. 
5^  Prothorax  longer  than  wide;  species  8  mm.  long....2on^penni9  Pierce. 
6*.  Prothorax  wider  than  long;  species  5.5  mm.  long gradlior  Casey. 

1  Proc  U.  8.  N»t.  Mas.,  toL  87,  p.  848. 
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XMOTXJS  LONOISTXEinTS  Casey. 

The  nasal  plate  is  triangular  with  truncate  lateral  angles  and  basal 
emargination.  The  area  is  bounded  by  a  poorly  defined  rim,  is 
glabrous  and  strongly  punctate. 

AMOTUS  ORACIUOR  CttMf. 

Mimetes  setuloius  Horn,  1876  [not  Lacordaire]. 

The  nasal  plate  is  represented  by  a  broadly  triangular,  punctate, 
glabrous  ill-defined,  basally  emarginate  area. 

AMOTUS  LONOIPBlimS  Pierce. 

The  nasal  plate  is  represented  by  an  apicaJIy  convex,  basally 
emarginate,  pxmctate,  glabrous  depressed  area. 

Genus  DIAMIMUS  Horn  (1876). 
Diamimva  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  46. 
The  genus  is  monotypic,  based  on  stibsericeus  Horn. 

DIAMIMUS  SUBSBRICBUS  Horn. 

The   nasal    plate  is  a  well-defined  concave,  rimmed,  glabrous, 

minutely  punctate,  basally  emarginate,  ogival  area.    The  posterior 

tibisB  have  at  the  apex  a  double  row  of  bristles  forming  an  inclosed 

area.  ^ 

Genus  PERITAXIA  Horn  (1876). 

Peritaxia  Horn,  Proc.  Amer.  Philoc.  Soc.,  vol.  15,  1876,  p.  46. 

In  the  absence  of  previous  type  designation  we  may  consider  rugi- 

coUis  Horn  as  type. 

'The  species  of  this  genus  have  a  habitus  very  easy  to  recognize. 

The  vestiture  is  varnished  and  interspersed  with  much  pubescence. 

The  nasal  plate  is  concave,  triangular,  rimmed,  glabrous  and  basally 

emarginate.    The  tip  of  the  posterior  tibise  has  only  a  single  row  of 

bristles. 

Table  of  species  of  Peritaxia. 

1.  El3rtral  intorspaces  much  wider  than  striae.    Species  moderately  robust. 

a*.  Pubescence  short,  cinereous,  vestiture  consisting  of  very  dark  piceous  scales; 

ocular  lobes  distinct  but  feeble rugicollis  Horn. 

a*.  Pubescence  long,  grayish. 

5^  Prothoraz  as  broad  as  bng,  very  irregularly,  but  deeply  punctate;  size 

9  mm Mspida'RoTn. 

If^,  Prothorax  transverse,  indistinctly  pimctate;  size  5-7. 5.. jT^T/oroto  Casey. 

2.  Elytral  interspaces  not  wider  than  strial  punctures.    Prothoraz  as  long  as  broad, 

deeply  and  regularly  punctate.    Species  very  slender.    Pubescence  long  gray- 
ish; size  8  mm.. elcmgaia,  new  species. 

PBRITAZI4  BLONOATA,  new  tpedM. 

Described  from  a  single  specimen  collected  in  the  CbJsos  Mountains, 
Brewster  County,  Tex.,  June  10,  12,  1908  (Mitchell  and  Cushman.) 

A  very  slender,  elongate  species,  bristling  with  long  pubescence 
and  clad  with  a  thick  varnished  covering  of  scales.    Body  black; 

Digitized  by  VjOOQIC 


882  PR0CBEDING8  OF  THB  NATIONAL  MU8BUM.  tou  48. 

appendages  piceous.  Beak  sli^tly  larger  tban  head,  longer  than 
broad;  slightly  dilated  at  tip;  nasal  plate  broadly  triangular,  basally 
emarginate,  rimmed.  Prothorax  about  as  long  as  broad,  as  wide  as 
elytra  at  their  widest  point,  basaUy  and  apically  truncate,  laterally 
strongly  arcuate;  ocular  lobes  absent,  but  replaced  by  a  fringe  of 
vibrissae;  disk  closely  and  deeply  punctate.  Elytra  not  wider  than 
prothorax,  about  two  and  a  half  times  as  long  as  wide;  strie  consisting 
of  large  deep  punctures,  as  wide  as  intervals.  The  first  ventral  suture 
is  angulate,  but  the  second  segment  is  not  as  long  as  the  two  following 
segments  at  the  sides. 

Type.— Cat.  No.  14634,  U.S.Nat.Mus. 

Genus  ANAMETIS  Horn  (1876). 
AnametU  Horn,  Proc.  Amer.  Philo0.  Soc.,  vol.  15, 1876,  p.  43. 
The  genus  is  monotypic,  based  upon  {grisea  Horn)  "granvlata  Say. 

ANAMXnS  OKAHTTIATA  9uf. 

Barynottii  granulatui  Sat. 
AnametU  grisea  Horn. 
AnametU  tubjtuca  Fall. 

This  species  is  at  hand  from  Ontario,  Michigan,  Wisconsin,  South 
Dakota,  Nebraska,  Iowa,  Indiana,  Wyoming,  Texas  and  New 
Mexico.  The  writer  can  not  find  sufficient  characters  to  even  sepa- 
rate the  southern  forms  as  a  race.  The  color  of  the  scales,  length  of 
pubescence  and  arrangement  are  of  no  value  whatever  as  characters. 
The  breadth  of  the  elytra  is  very  variable.  The  granulation  of  the 
prothorax  is  variable  in  degree  and  as  strong  in  some  Canadian  and 
Iowa  specimens  as  in  the  New  Mexico  material  at  hand.  The  nasal 
plate  is  triangular,  strongly  rinmied,  concave,  glabrous,  and  strongly 
emarginate  at  base. 

Genus  MELBONUS  Casey  (1896). 
MeUxmui  Casey,  Coleop.  Not.,  pt.  VI,  1895,  p.  820. 
The  monotype  of  the  genus  is  scapalis  Casey. 

Table  o/$pecie$  of  Mdbontu, 

Ocular  lobes  and  vibrissae  lacking. 

1.  Elytra  three-fourths  longer  than  wide $eapaH$  Gteey. 

2.  Elytra  two  and  one-fourth  times  longer  than  wide denticulatut  Fiesce^ 

BCSLBONUS  DXHTICULATUS  PItcca. 

The  nasal  plate  is  deeply  depressed,  rimmed,  concave,  veiy  short 
but  broad  and  angulate  crescentiform. 

Genus  MELAMOMPHUS  Horn  (1876). 

Meiamomphus  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15, 1876,  p.  40. 
Thruxmigui  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15, 1876,  p.  48. 

The  type  of  MetamamjJiAia  is  niger  Horn,  and  of  ThricamiguB,  Ivievif 
Horn,  both  being  monotypic. 
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Between  the  types  of  these  two  genera  there  is  considerable  differ- 
ence in  faciesy  but  the  writer  has  been  unable  to  find  a  single  generic 
character  to  separate  them.  The  descriptions  are  almost  identical 
except  as  to  the  direction  of  the  first  abdominal  suture^  and  the 
mucronation  of  the  hind  tibiae.  Neither  of  these  characters  can  be 
used  as  they  vary  in  specimens  of  the  same  series  of  the  same  species. 
The  genus  as  here  presented  is  therefore  a  reconstruction  based  upon 
the  characters  which  are  presented  in  the  table  of  genera  of  this  tribe. 
The  nasal  plate  in  this  genus  is  depressed,  but  poorly  defined. 

Table  o/gpecies  of  MelamomphuB. 

I.  Apex  of  posterior  tibi»  with  a  double  row  of  spines  forming  an  inclosed  disk. 

1.  Anterior  tibiae,  only,  denticulate. 

a^.  Species  elongate.    Prothorax  strongly  gianulato-tuberculate,  the  tubercles 
punctured;  beak  very  roughly  sculptured. 
6'.  Species  black;  vestiture  b^ack;  pubescence  dense  and  black;  nasal  plate 
triangular,  not  strongly  defined,  baeally  emaiginate;  humeral  angles 

rectangular,  broader  than  base  of  prothorax  (Nevada) niger  Horn, 

b'.  Species  black;  vestiture  brown;  pubescence  dense  and  brown;  nasal  plate 
crescent  form,  not  strongly  defined;  humeral  angles  entirely  obliterated, 

not  broader  than  base  of  prothorax  (California) elongatua  Horn. 

a*.  Species  less  elongate,  more  robust, 
c^  Prothorax  strongly  granulato-tuberculate,  the  tubercles  punctured;  beak 
very  roughly  sculptiured. 
<f .  Himieral  angles  entirely  obliterated;  specif  brownish  red;  nasal  plate 

triangidar,  emarginate  (Galifomia) .* tordidut  Horn. 

dP.  Humeral  angles  small,  wider   than  prothorax  at  base;  species  black, 
with  brownish  vestiture;  nasal  plate  crescent  shaped  (Galifomia), 

decidutu  Horn. 
(^.  Prothorax  not  strongly  granulato-tuberculate. 
e^.  Species  black,  humeral  angles  small,  but  wider  than  prothorax  at  base; 
vestiture  silvery,  pubescence  moderately  long;  nasal  plate  semielliptical, 
basally  emaiginate;  posterior  tibi»  mucronate  at  tip  (Washington), 

niffreicens,  new  species. 
e*.  Species  reddish-piceous,  himiend  angles  minute;  vestiture  brownish, 
cinereous,  pubescence  moderately  long;  nasal  plate  hemispherical,  ill- 
defined,  basally  emaiginate;  alternate  intervals  sometimes  clothed  with 
lighter  vestiture;  hind  tibise  mucronate  in  males,  mutic  in  females,  first 
ventral  suture  straight  in  males,  arcuate  in  females  (Montana,  Washing- 
ton), 

luteu8  Horn. 
[Ussellatui  Casey  probably  belongs  here.] 

2.  All  tibise  denticulate;  prothorax  with  punctured  tubercles. 

a}.  Humeral  angles  rectangular;  nasal  plate  subtriangular,  poorly  defined,  strongly 

*        emaiginate  (California,  Vancouver) mucus  Horn. 

a^.  Humeral  angles  obliterated;  nasal  plate  subtriangular,  poorly  defined,  strongly 
emaiginate;  alternate  intervals  sometimes  clothed  with  lighter  vestiture 

(Montana,  California) alUmatus  Ham, 

[gnmulaiui  Casey  probably  belongs  here.] 

II.  Apex  of  posterior  tibi®  with  a  single  row  of  spines;  anterior  and  median  tibise 

denticulate;  prothorax  covered  with  punctured  tubercles;  humeri  angidate; 

I  plate  crescent  shape eUiatui^  new  species. 
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MSLAMOMPHUS  NIOKR  Hocn. 

A  single  specimen  is  at  hand  answering  perfectly  to  the  descrip- 
tion. It  was  collected  at  Carson  City,  Nevada,  July  30,  by  Professor 
Wickham.  

MSLAMOMPHUS  KLONOATUS  Hocn. 
Amnetia  eUmgata  Hobn. 

This  species  is  absolutely  congeneric  with  niger  and  is  of  exactly 
the  same  facies.  The  single  specimen  at  hand  is  labeled  from  Cali- 
fornia. 

MSLAMOMPHUS  SOHDmUS  Htm. 
Amnesia  $ordida  Horn. 

This  species  has  a  slightly  different  f  aciee,  but  has  no  characters  of 
generic  value  separating  it  from  the  preceding  group. 

MSLAMOMPHUS  DSCmUUS  Hocn. 
Amnetia  decidua  Horn. 

One  specimen  labeled  California  and  one  from  Alameda  County, 
California,  have  been  assigned  here.  The  nasal  plate  is  concave, 
crescent  shaped,  and  poorly  defined. 


MSLAMOMPHUS  NIORSSCBNS,  Hi 

Described  from  three  specimens  from  Riparia,  Washington,  March 
22,  1911  (Wash.  Exp.  Sta.  No.  3),  transmitted  by  Mr.  M.  A.  Yothers. 

Length  6.5  mm.;* width  2  mm. 

Body  black,  covered  with  silvery  striate  scales,  and  with  long,  fine 
black  and  white  pilosity;  appendages  reddish. 

Head  and  beak  roughly  punctate  and  tuberculate;  beak  longer 
than  head  and  separated  from  it  by  a  broad  transverse  depression; 
beak  dilated  at  alee;  scaly  vestiture  quite  close,  pubescence  sparse. 
Nasal  plate  semielliptical,  but  basally  emarginate,  depressed,  gla- 
brous, more  than  usually  well  defined.  QensB  tnmcate.  Supports  of 
deciduous  pieces  of  mandibles  very  prominent.  Scrobes  subterminal, 
deep  and  well  defined  at  apex,  but  broadening  and  becoming  obsolete 
at  a  short  distance  from  the  eyes.  Scape  reaching  a  little  beyond  the 
middle  of  the  eyes ;  f  unicle  with  first  joint  longer  than  second,  remain- 
ing joints  becoming  shorter  than  broad;  club  oval.  Prothorax  about 
as  long  as  wide,  basally  and  apically  truncate,  laterally  convex,  ocular 
lobes  small,  fimbriate;  disk  granulato-tuberculate;  vestiture  dense. 
Elytra  narrow;  humeral  angles  small  but  wider  than  prothora:]^  at 
base;  intervals  broad,  fiat,  densely  squamose,  sparsely  pilose;  strial 
pimctures  long,  shining,  approximate,  shallow,  setigerous.  Under- 
sides shallowly,  confusedly  punctate,  sparsely  squamose  and  pilose; 
first  ventral  suture  straight,  second  segment  not  longer  than  the  two 
following  segments;  tibisd  mucronate,  tl^e  anterior  denticulate,  the 
posterior  with  an  apical  disk  inclosed  by  spines. 

Type.— C^t.  No.  14635,  U.S.Nat.Mus. 


Digitized  by  VjOOQIC 


vo.  1088.     STUDIES  OF  NORTH  AMERICAN  WEEVILS— PIERCE.  385 

MELAMOMPHUS  LUTBUS  Horn. 
ThricomigtLs  hueus  Horn. 

The  material  before  the  writer  which  most  nearly  answers  the  de- 
scription of  this  species  is  the  female  series  from  Prosser,  Washington. 
The  males  and  females  of  this  series  collected  April  1, 1910,  and  trans- 
mitted by  Mr.  M.  A.  Yothers,  belong  in  different  genera  according  ta 
Horn's  table.  The  writer  has  selected  this  series  to  stand  for  Horn's 
species  because  the  females  lack  a  posterior  tibial  mucro  and  have 
the  first  abdominal  suture  somewhat  arcuate.  Specimens  are  also  at 
hand  from  Mission,  Washington,  May  5,  1911. 

MBLAMOMPHUS  TBSSELATUS  CaMjr. 
Amnesia  tessellata  Caset. 
No  specimens  are  at  hand.  • 

MBLAMOMPHUS  HAUCUS  Bocn. 

Amnesia  rauca  Horn. 

Material  of  this  species  is  at  hand  from  San  Francisco  Coimty  and 
Alameda  Coimty,  California,  and  Victoria,  Vancouver  Island. 

MBLAMOMPHUS  ALTERITATUS  Horn. 
Amnesia  altemata  Horn. 

This  species  is  to  all  appearances  the  same  as  luteas,  but  differs  only 
by  the  denticulation  of  the  tibiae.  The  material  at  hand  is  from 
Helena,  Montana,  and  Siskiyou  County,  California. 

MBLAMOMPHUS  ORANULATUS  Caiejr. 

Amnesia  granulata  Caset. 

The  specimen  from  Siskiyou  Coimty,  California,  just  mentioned, 
may  possibly  be  this. 

MBLAMOMPHUS  CILIATUS,  new  species. 

Described  from  a  single  specimen  taken  among  cones  of  Cwpreasus 
macrocarpa  in  Monterey  Coimty,  California,  February  8,  1904,  by 
Coleman. 

Length  8  nmi.;  width  3  mm. 

Body  piceous  black,  covered  with  coppery  scales,  and  with  long,  fine 
pubescence;  appendages  lighter  in  color. 

Head  and  beak  roughly  rugulosely  pimctate;  beak  longer  than  head 
and  separated  from  it  by  a  broad  transrerse  depression,,  dilated  at 
al»;  scaly  vestiture  sparse,  especially  on  beak;  pilosity  sparse  but 
long.  Nasal  plate  depressed,  glabrous,  crescent-shape.  Genre  trun- 
cate. Scrobeg  subterminal,  deep,  and  well  defined,  but  rapidly  eva- 
nescent posteriorly.  Scape  reaching  beyond  middle  of  eyes ;  first  two 
fimicular  joints  elongate  subequal,  remaining  joints  diminishing  in 
80459"— Proc.N.M.  vol.45— 13 26 
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length  and  increasing  in  breadth.  Prothorax  broader  than  long, 
basally  and  apically  truncate,  laterally  very  convex;  ocular  lobes 
moderate  with  very  short  fimbriae;  disk  densely  punctate-tubercu- 
late,  vestiture  sparse.  Elytra  elongate,  sides  almost  parallel;  hiuneri 
small  but  strongly  angulate,  wider  than  prothorax  at  base;  intervals 
broad,  slightly  convex,  densely  squamose  and  pilose;  strial  punctures 
large,  roimd,  separated,  setigerous;  stri«B  not  impressed.  Undersides 
densely,  confusedly,  and  shallowly  pimctate;  sparsely  squamose,  the 
scales  narrower  than  above,  sparsely  pilose,  the  hairs  finer  than  above. 
First  ventral  suture  angulate  at  middle;  second  segment  not  longer 
than  third  and  fourth  together.  Tibiee  mucronate  and  denticulate, 
the  posterior  apically  with  a  single  row  of  spines. 
Type.— Cat.  No.  14636,  U.S.Nat.Mus. 

Genus  DYSLOBUS  LeConte  (1869). 

Dytlobus  LeConte,  Ann.  Mag.  Nat.  Hist.,  1869,  p.  380. 

Amnesia  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15, 1876,  p.  48  (typical  part). 

The  type  of  Dyalohus  was  designated  by  Horn  (1876)  as  8egni% 
LeConte.  The  type  of  Amnesia  as  originally  designated  was  granir 
coUis  LeConte. 

It  is  no  longer  possible  to  separate  these  genera  as  distinct. 

Table  of  species  of  Dyslohxu, 

I.  Funicular  joints  elongate;  large  species  usually  over  8  mm.  long. 

1.  Elytral  intervals  alternating  in  convexity. 

a*.  Serial  punctures  setigerous  (Amnesia  proper). 
h^.  Elytra  sparsely  but  strongly  tuberculosa  throughout,  the  sutural  prominence 
at  the  summit  of  the  apical  declivity  very  pronounced;  anterior  tibi« 

denticulate tumidus  Casey. 

6^.  Elytra  not  tuberculose. 
c*.  Sutural  prominence  of  elytra  moderate  or  feeble, 
(f .  Terminal  spur  of  posterior  tibiae  long,  stout,  and  prominent;  body  oval, 
rather  robust  at  least  in  the  female;  all  tibiie  denticulate. 

graniooUii  LeConte. 

(P.  Terminal  spur  of  posterior  tibi»  very  small,  nearly  obsolete;  body 

narrow  and  elongate  at  least  in  male;  antcnnal  scape  very  long  and 

slender,  slightly  passing  the  posterior  margin  of  the  eye;  anterior 

tibise  strongly  denticulate. 

eK  Legs  black,  anterior  femora  distinctly  elongated  in  the  male. 

diacors  Casey. 
e^.  Legs  red,  the  anterior  femora  not  elongated  in  the  male. 

sctdptilis  Casey, 
c*.  Sutural  prominence  strong,  doubly  tuberculate;  anterior  tibiae  denticu- 
late   bitubercuUUus^  new  species. 

fl'.  Serial  punctures  squamigerous;  all  tibiae  denticulate;  sutural  prominence  of 
elytra  keeled denticuXatus,  new  species. 

2.  Elytral  intervals  not  alternating  in  convexity  throughout  their  length;  anterior 

and  median  tibise  denticulate  (Dyslobus  proper). 
(iK  Serial  punctures  squamigerous;  elytral  suture  prominent  and  keeled  near  the 
tlie  summit  of  the  posterior  declivity. 
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h^.  Serial  punctures  small;  hind  tdbise  very  strongly  bent  near  the  apex  in  the 

nude segnia  LeConte. 

&*.  Serial  punctures  much  coarser;  scales  brilliantly  metallic  in  color;  hind 
tibiae  of  the  male  only  very  feebly  arcuate  toward  apex.  ..lecontei  Casey. 
a^.  Serial  punctures  setigerous;  elytral  suttire  not  keeled  near  the  apex,  but  with 
a  small  and  abruptly-elevated  double  tubercle;  scales  in  great  part  opales- 
cent  vemtcifer  Casey. 

II.  Only  the  first  two  or  three  funicular  joints  elongate,  the  remainder  moniliform. 

3.  Elytral  intervals  alternating  in  convexity. 

a}.  Serial  punctures  setigerous;  elytra  not  tuberculose;  sutural  prominence  mod- 
erate or  feeble;  all  tibiae  minutely  denticulate debilis  Casey. 

a^.  Serial  punctures  squamigerous. 

c*.  Anterior  tibiae  denticulate aquamipunctatus  Pierce. 

c*.  All  tibiae  denticulate decor atus  LeConte, 

4.  Elytral  intervals  not  alternating  in  convexity  throughout  their  length;  elytral 

suture  not  prominent  or  keeled  near  the  sununit  of  the  posterior  declivity; 
serial  punctures  setigerous;  prothorax  densely  tuberculate ursinus  Horn. 

The  species  of  this  complex  genus  might  be  divided  into  two  groups 
on  the  basis  of  the  antennal  funicle,  or  the  alternation  of  elytral 
intervals,  or  the  vestiture  of  the  serial  punctures,  but  obviously  none 
of  these  characters  is  of  generic  value.  The  antennal  character  most 
nearly  associates  those  of  like  appearance.  The  combinations  of  the 
three  characters  above  mentioned  divide  the  genus  into  seven  closely 
associated  ^oups  of  species.  The  writer  feels  that  at  present  this  is 
the  most  satisfactory  arrangement  which  can  be  given  the  genus. 

DTSLOBUS  TUMmUS  CiMy. 
Amnesia  tumida  Casey. 
The  nasal  plate  is  a  poorly  defined  triangular  depressed  area. 

DTSLOBUS  ORANICOIXIS  LeConte. 
Amnesia  granicollis  Horn. 

To  conform  with  Col.  T.  L.  Casey's  restrictions,  only  the  Oregon, 
Washington,  and  Vancouver  material  is  to  be  placed  here.  The  two 
following  species  are  so  close  that  the  writer  does  not  believe  they 
should  be  kept  separate. 

The  nasal  plate  is  a  hemispherical,  concave,  depressed  punctate, 
poorly  defined  area  with  emarginate  base. 

DTSLOBUS  DISCORS  CMer. 
Amnma  disoors  Casey. 
A  single  specimen  from  Los  Qatos^  California,  may  be  assigned  to 
this  species.    The  nasal  plate  is  as  in  the  preceding  species. 

DTSLOBUS  SCULPnUS  Caiejr. 
Amnesia  sadptilia  Casey. 

Material  from  Eureka  and  Fieldbrook,  California,  may  be  assigned 
to  this  species.    The  nasal  plate  is  as  in  the  preceding  two  species. 
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DTSLOBUS  BITUBBRCULATUS.  ne 

Described  from  two  specimens  collected  June  6  and  7  at  North 
Bend,  British  Columbia  (Hubbard  and  Schwarz  collection). 

Length,  10  mm.;  width,  4  mm. 

Black,  densely  clad  with  silvery  and  light  pinkish  rounded  scales 
and  with  interspersed  short  subrecumbent  set88.  Legs  and  antenn» 
reddish  piceous  to  black. 

Beak  but  little  longer  than  head  from  which  it  is  separated  by  a 
shallow  transverse  depression;  vestiture  densest  on  vertex,  becoming 
sparsest  at  apex  of  beak;  set®  fine  and  recumbent;  surface  very 
coarsely  rugosely  punctate;  nasal  plate  poorly  defined,  crescenti- 
form.  Scrobes  subterminal,  deep,  and  sharply  defined  at  apex,  but 
evanescent  behind;  scape  almost  reaching  posterior  edge  of  eyes; 
funicular  joints  all  elongate;  the  first  and  second  longest,  seventh 
longer  than  sixth;  club  narrow,  pointed,  as  long  as  the  first  two 
funicular  joints,  distinctly  annulate.  Eyes  oval,  narrowest  below. 
Prothorax  a  little  wider  than  long,  truncate  at  base  and  apex,  laterally 
convex,  transversely  constricted  before  apex;  ocular  lobes  broad  but 
not  strong,  vibrissce  short,  golden.  Elytra  widest  behind  middle, 
humeri  small  but  distiuct;  interspaces  convex,  alternately  more  so; 
strisB  not  impressed;  strial  pimctures  setigerous,  large,  round,  deep, 
and  widely  separated;  scaly  vestiture  dense,  setse  small  and  sparse; 
sutural  interspaces  separately  tuberculate  at  sunmdt  of  apical  decliv- 
ity. Undersides  shaUowly  punctate,  densely  squamose  with  longer 
scales;  the  third  and  fourth  abdominal  segments  sparsely  clad,  the 
fifth  very  strongly  setigerous.  Anterior  and  median  tibice  denticu- 
late, anterior  and  posterior  tibi»  strongly  bent  near  apex,  all  tibia 
mucronate,  apical  area  of  posterior  tibiro  very  narrow. 

Type.— C^t.  Nat.  14637,  U.S.Nat.Mus. 

DYSLOBUS  DBNTICT7LATUS,  new  ^mIm. 

Described  from  two  specimens  collected  June  19,  1903,  on  Bair's 
ranch.  Redwood  Creek,  Humboldt  Coxmty,  Cal.,  by  H.  S.  Barber. 

Length,  10-11  mm.;  width,  4  mm. 

Black,  variegated  with  black  and  aeneus  round  scales,  with  inter- 
spersed short,  recumbent  set©.    Legs  piceous. 

Beak  but  little  longer  than  head  from  which  it  is  separated  by  a 
shallow  transverse  depression;  vestiture  densest  on  vertex,  sparsest 
at  apex  of  beak;  8et»  sparse,  fine,  recmnbent.  Surface  rugosely 
punctate;  nasal  plate  hemispherical,  concave,  poorly  defined,  basally 
notched  at  middle.  Scrobes  subterminal,  deep,  and  sharply  defined 
at  apex,  but  evanescent  behind;  scape  reaching  posterior  edge  of 
eyes;  funicular  joints  elongate,  the  first  and  second  longest,  seventh 
longer  than  sixth;  club  narrow,  pointed,  longer  than  the  last  two 
funicular  joints.    Eyes  oval,  narrowest  below.    Prothorax  wider  than 
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large,  truncate  at  base,  sides  almost  parallel,  narrowed  obliquely  to 
base  and  apex;  transversely  impressed  before  apex;  ocular  lobes 
broad  but  not  strong^  vibrissa  short,  black.  Elytra  with  sides 
parallel  in  median  half,  narrowed  at  base  and  to  apex;  humeri  small 
but  distinct;  interspaces  convex,  alternately  more  so;  stri»  shallowly 
impressed;  strial  puncture  squamigerous,  large,  round,  widely  sepa- 
rated; scaly  vestiture  dense,  tessellate;  setae  black,  curved,  recum- 
bent; sutural  interspaces  keeled  on  summit  of  apical  decUvity. 
Undersides  densely  squamose  with  lighter  scales,  moderately  pilose 
with  recumbent  hairs;  anterior  tibiae  bent  near  apex;  all  tibiae  den- 
ticulate and  mucronate;  apical  area  of  posterior  "tibiae  elliptical. 
Typ^.— Cat.  No.  14638,  U.S.Nat.Mus. 

DTSLOBUS  SBONIS  LeConte. 

The  nasal  plate  is  a  large,  triangular,  longitudinally  depressed, 
rimmed,  impressed,  glabrous,  basally  emarginate  area. 

DTSLOBUS  LECOIfTBI  Caiejr. 

The  nasal  plate  is  somewhat  raised,  poorly  defined,  with  both  edges 
arcuate,  and  lateral  ends  rounded,  surface  minutely  punctate. 

DTSLOBUS  VERRUCIFBR  Catey. 

The  nasal  plate  is  poorly  defined,  the  boundary  being  biy>adly 
elevated  but  not  ridged  or  rimmed,  the  area  depressed,  minutely 
punctate  and  subcrescentiform. 

DTSLOBUS  DSBILIS  Caiejr. 

Amnma  debUis  Casby. 

Material  from  Vancouver,  Oregon,  and  Washington  is  at  hand. 
The  latter  was  formerly  ascribed  by  the  writer  to  scvlptUis.  The 
nasal  plate  is  small,  depressed,  shining,  crescentiform,  and  fairly 
sharply  defined. 

DTSLOBUS  SQUAMIPUNCTATUS  Pterce. 

Amnesia  sqiuimipunctata  Pierce. 

The  nasal  plate  is  broadly  angulate  crescentiform,  depressed,  and 
poorly  defined. 

DTSLOBUS  DBCORATUS  LeConte. 
Amnesia  decorata  Horn. 
The  nasal  plate  is  small,  depressed,  crescentiform,  and  poorly 
defined. 

DTSLOBUS  URSINUS  Horn. 
Amnesia  ursina  Horn. 
The  nasal  plate  is  moderately  large,  triangular,  with  curved  sides; 
glabrous,  punctate,  emarginate,  and  well  defined. 
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Genus  ADALERES  Casey  (1898). 
Adaleres  Caset,  Coleop.  Not.,  pt.  VI,  18^5,  p.  816. 
In  the  absence  of  previous  type  designation  the  type  of  this  genus 
is  hereby  designated  as  ovipennis  Casey. 

Table  o/$peeie$  o/AdaUra. 

The  following  table  is  taken  entire  from  Colonel  Casey's  treatment 
of  the  genus,  and  is  included  merely  to  make  the  present  series  of 
tables  to  this  tribe  complete. 

1.  Humeri  broadly  rounded;  elytral  intervalfl  not  alt^nating  in  ccmvexity  or  only 

slightly  so  near  the  apex;  pronotum  nearly  smooth  and  densely  and  evenly 
squamose ovipennis  Casey. 

2.  Humeri  oblique,  obtusely  prominent  at  a  slight  distance  behind  the  base;  elytza 

more  oblong  and  less  oval,  the  intervals  alternately  more  convex,  the  suture 
prominently  keeled  at  the  posterior  declivity;  pronotum  coarsely  granulose 
and  irregularly  squamose kwneralis  CoMejf. 

ADALXRBS  OVlPXimiB  Cmtf. 

Material  presumably  of  this  species  is  at  hand  from  Los  Angeles, 
San  Diego,  and  Rainbow,  California.  Positive  identification  of  the 
females  caji  not  be  made.  The  male  nasal  plate  is  very  deeply  round- 
ingly  emarginate,  the  rim  being  very  close  to  the  anterior  edge  at 
sides,  but  more  broadly  and  roundingly  arcuate  than  the  emargina- 
tion ;  the  area  is  concave  and  lightly  punctate. 

ADALXRBS  HD1CKRALI8  Cm&f. 

Material  is  at  hand  only  from  Los  Angeles,  California.    Some  of  the 

specimens  formerly  classed  here  belong  to  the  preceding  species.    The 

male  nasal  plate  is  deeply  triangularly  emarginate,  and  the  rim  is  also 

angulate,  but  much  more  sharply  so;  the  area  is  depressed  and  lightly 

punctate. 

Genus  PANSCOPUS  Schonherr  (1842). 

Pamcopus  SchOnhbrr,  Gen.  et  Sp.  Cure.,  vol.  6, 1842,  pt.  2,  p.  266. 
Phymatinus  LeGonte,  Ann.  Mag.  Nat.  Hist.,  1869,  p.  382. 
Nocheles  LECo>fTB,  Amer.  Nat.,  July,  1874,  pp.  453,  466. 
Namidus  Casey,  Coleop.  Not.,  pt.  VI,  1896,  pp.  818-819. 

The  type  of  PanscopiLS  is  erinaceus  Say  by  virtue  of  original  desig- 
nation, of  Phymatinus  is  gemmatua  LeConte  because  it  is  monotypic, 
of  Nocheles  is  torpidus  LeConte  by  present  designation,  and  of 
Nomidus  is  abruptus  Casey  because  it  is  monotypic.  It  appears 
advisable  to  unite  these  genera  into  a  single  genus,  and  give  each  sub- 
generic  rank. 

Table  of  species  of  Panscopus. 

I.  Articular  surfaces  of  the  hind  tibi®  oblique  (corbels  open). 
1.  Alternate  elytral  intervals  elevated  except  in  stUcurostus^  which  has  all  elevated. 
a^.  Abdomen  with  four  s^^ments  in  the  female;  hiuneri  obliquely  truncate. 

subigenua  NotMes. 
h^.  Funicle  sparsely  setose  not  squamose,  first  two  joints  very  elongate.    Third 
to  seventh  joints  moniliform;  scape  sparsely  clad  with  narrow  scales; 
nasal  plate  ogival,  rimmed,  concave,  baoally  emaiguuite. 

torpidtis  LeConte. 
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a'.  Abdomen  with  five  segments  in  both  sexes, 
c*.  Thorax  and   elytra   covered   with   punctured   tubercles;    beak   elongate; 

humeri  rounded subgenus  Phymatinxu, 

d}.  Beak  finely  sulcate;  funicular  joints  elongate,  setose;  nasal  plate  ogival, 
strongly  medially  depressed,  apically  angulately  emaiginate;  elytral 

intervals,  only  alternately  tuberculate gemmatus  LeConte. 

iP.  Beak  broadly  and  very  deeply  sulcate;  funicular  joints  3-7  moniliform; 
nasal  plate  elongate  triangular,  concave,  slightly  emarginate;  all  elytral 

intervals  tuberculate sulcvrostriSy  new  species. 

<?,  Elytra  not  tuberculate;  beak  shorter  and  stouter;  humeri  small,  angulate. 

subgenus  Pantcopus, 

(f .  Even  elytral  intervals  with  a  few  setae  near  apical  declivity;  ftmicle 

setose,  first  two  joints  elongate,  others  moniliform;  nasal  plate  broadly 

ogival,  rimmed,  concave,  apically  slightly  emarginate erinaceus  Say 

<f .  Even  elytral  intervals  without  setae;  funicle  setose,  all  joints  longer  than 
broad,  nasal  plate  ogival,  rimmed,  strongly  medially  depressed,  apically 
angulately  emaiginate altematus  Schaeffer. 

2.  Alternate  elytral  intervals  hardly  elevated,  humeri  roimded. 

subgenus  Panscopidiua, 
a}.  Thorax  only,  tuberculate;  beak  moderately  elongate;  all  elytral  intervals 
setose;  funicle  closely  setose,  first  two  joints  elongate,  others  moniliform; 
nasal  plate  ogival,  strongly  medially  depressed,  apically  angulately  emaigi- 
nate. 
h^.  Elytral  vestiture  very  dense;  only  posterior  tibiae  plainly  denticulate. 

squamosus,  new  species. 

b^.  Vestiture  sparser;  all  tibiae  strongly  denticulate denHpes,  new  species ^ 

II.  Articular  surfaces  of  the  hind  tibiae  terminal,  almost  inclosed  (corbels  cavernous). 

3.  Alternate  elytral  intervals  elevated  and  setigerous;  even  intervals  without 

setae subgenus  Nomidui, 

a'.  Beak  not  carinate;  humeri  rounded.     First  two  funicidar  joints  elongate, 
others  moniliform;  prothorax  finely  impressed  on  median  line;  nasal  plate 
ogival,  rimmed,  concave,  deeply  roundingly  emaiginate. .  .abruptiLS  Casey, 
a*.  Beak  carinate;  prothorax  widely  impressed  on  median  line. 

6^  Humeri  minutely  angulate.    All  funicular  joints  longer  than  wide;  species 
9  mm.  long;  nasal  plate  ogival,  rimmed,  concave  deeply  emaiginate. 

impressiu,  new  species. 

6*  Humeri  roimded;  only  first  two  funicular  joints  longer  than  wide;  species 

6.5  nmi.  long;  na«d  plate  short,  ogival,  concave,  rimmed,  angulately 

emai^ginate ovaliSf  new  species. 

4.  Alternate  elytral  intervals  not  conspicuously  elevated;  all  intervals  setigerous. 

subgenus  Neopanscopus. 
a^.  Beak  elongate,  considerably  longer  than  head,  smooth,  not  carinate;  humeri 

roimded mqualis  Horn. 

6^  Prothorax  deeply  sulcate;  nasal  plate  broadly  roimded,  punctate,  rather 

poorly  defined var.  vestitui  Casey. 

6*.  Prothorax  less  deeply  sulcate;  nasal  plate  ogival,  more  acute  at  apex. 

var.  tequalis  Horn. 
0^.  Beak  not  much  longer  than  head,  broad, 
e^.  Beak  smooth,  not  carinate;  humeri  roimded;  nasal  plate  very  poorly  defined 
by  an  arcuate  raised  area,  punctate,  emaiginate. 

squamifronSf  new  species. 

<f .  Beak  carinate;  humeri  minutely  angulate;  nasal  plate  defined  by  an  oval 

rim,  basally  truncate  and  notched,  concave oannahit,  new  species. 

By  interpreting  Panscopus  in  the  broader  sense  as  above  we  obtain 
a  generic  aggregation  of  nearly  related  species,  which  may  however 
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be  conveniently  arranged  in  six  subgenera.    By  the  formerly  accepted 

method  of  arrangement  we  would  be  compelled  to  have  seven  genera 

for  eleven  species.    Such  a  system  would  soon  lead  to  nothing  but 

chaos. 

Sabgenni  NOCEOISS  Horn. 
Nocheles  Horn. 

This  subgenus  is  adequately  defined  in  the  table  preceding.  The 
type  is  torpidus  LeConte. 

PANSCOPUS  (IIOCHSLBS)  TORPmUS  UOoola. 

Nocheles  torpidus  (LeConte)  Horn. 

This  species  is  especially  remarkable  for  the  loss  of  the  third  or 
fourth  ventral  segment  in  the  female,  which  is  also  much  more  robust 
than  the  male.  Sue  specimens  of  each  sex  are  at  hand  from  Olympia, 
Washington,  and  Portland,  Or^on.  The  material  from  Alta,  Utah, 
formerly  referred  here  is  probably  abruptus  Casey. 

Sabgenni  PHnCATIMUS  LeConte. 

PhymatintLS  LeConte. 

This  subgenus  is  adequately  defined  in  the  table  preceding.  The 
type  is  gemmcUus  LeConte. 

PANSCOPUS  (PHTMAHNUS)  OBMMATUS  LeCoote. 
Phymatinus  gemmatus  LeConte. 

This  is  the  most  beautiful  species  in  the  genus  and  by  its  assem- 
blage of  characters  might  be  thought  to  merit  generic  rank.  On  close 
inspection  it  is  found  to  possess  only  one  character,  its  tuberculation, 
which  radically  separates  it  from  all  the  other  species,  except  the 
following. 

PANSCOPUS  (PHTIIATIH  US)  SULCIROSTRIS,  new  spedat. 

This  very  extraordinary  species  is  described  from  a  single  specimen 
collected  at  Oak  Point,  Washington,  April  30,  1910,  by  M.  A.  Yothers 
(Wash.  Exp.  Sta.  No.  5).  In  coloration  it  resembles  certain  species 
of  European  Otiorhynchus  but  in  structure  it  is  a  near  relative  of 
P.  gemmcUus  LeConte. 

Length  9.5  mm.;  width  4  nmi.  Color  deep  black,  tarsi  piceous; 
vestiture  of  very  sparse  golden  scales,  arranged  in  patterns;  surface 
extremely  tuberculate. 

Head  smooth  to  a  transverse  depression  between  the  posterior 
portions  of  the  eyes,  with  a  few  scales  set  in  shallow  punctures.  From 
this  transverse  depression  the  front  and  beak  are  very  roughly  rugose 
and  punctate.  The  deep  narrow  frontal  sulcus  on  the  beak  becomes 
broader  and  deeper  but  again  narrows  toward  the  tip  and  becomes  a 
finely  sulcate  carina  which  divides  to  form  the  nasal  plate;  the  sulcus 
is  finely  and  sparsely  squamose.  The  borders  of  the  sulcus  are 
sparsely  punctured  carinae.  The  sides  of  the  beak  are  deeply  and 
densely  rugosely  punctate.    The  space  in  front  of  the  insertion  of  the 
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antennsd  is  depressed.  The  nasal  plate  is  elongate  triangular,  dis- 
tinctly rimmed,  concave,  emarginate.  The  scrobes  are  deep  at  base 
but  rapidly  evanescent  at  a  considerable  distance  from  the  eyes;  the 
died  are  prominent,  causing  a  considerable  widening  of  the  beak  at 
apex.  Scape  strongly  davate  not  reaching  the  middle  of  the  eyes; 
funicle  with  the  first  two  joints  elongate,  the  remainder  moniliform, 
widening  toward  club;  club  short,  oval,  but  little  longer  than  the  two 
preceding  joints.  Eyes  rounded,  strongly  prominent,  convex.  Two 
little  areas  of  scaly  vestiture  bordering  the  inner  edges  of  the  eyes 
are  the  only  striking  areas  of  vestiture  on  the  head  or  beak.  Pro- 
thorax  as  long  as  wide,  convex  at  base,  truncate  at  apex,  slightly 
convex  at  sides;  ocxdar  lobes  broad  and  very  slightly  convex,  not 
prominent,  vibrissee  lacking;  siu^face  above  very  strongly  tubercxdate 
with  punctured  tubercles  which  bear  tiny  hairs  in  the  punctures; 
median  lines  slightly  indicated;  scaly  vestiture  sparse,  arranged 
principally  in  broad  lateral  fasciee  and  two  transverse  fasciae  from 
these  at  the  middle  turning  forward  near  the  median  line  of  the  thorax 
and  extending  to  the  apex.  Elytra  oval,  with  rounded  humeri;  inter- 
spaces all  tuberculate  with  flattened  shining  tubercles  each  punctured 
behind,  with  a  tiny  seta  in  each  puncture;  strial  punctures  very 
shallow;  scales  arranged  principally  in  himieral  fasciae  extending 
obUquely  back  to  the  middle  of  the  elytral  suture,  and  in  an  apical 
fascia  extending  transversely  from  near  the  suture  to  the  sides  at  the 
vertex  of  the  apical  decUvity  and  then  passing  along  the  sides  to  the 
apex.  Undersides  closely,  shallowly  punctate,  without  vestiture 
except  small  patches  on  the  sides  of  the  metastemimi  and  the  second 
abdominal  segment.  Metastemal  side  pieces  covered  by  the  elytra 
(in  the  type  the  pin  has  pushed  the  abdomen  down  and  exposed  the 
side  pieces).  First  abdominal  suture  straight;  the  second  segment 
transversely  impressed  at  its  middle,  about  as  long  as  the  two  follow- 
ing. Femora  clavate,  the  middle  and  hind  pairs  externally  clothed 
with  a  patch  of  golden  scales  near  apex;  femora  punctate,  each 
puncture  setigerous;  tibi©  mucronate,  minutely  denticulate,  spinose; 
posterior  corbels  obUque. 

Type,--CQ.t.  No.  14639,  U.S.Nat.Mus. 

Subgenus  PANSCOPUS  Sohtfnherr. 

This  subgenus  is  adequately  defined  in  the  table  preceding.  The 
type  is  erinaceus  Say. 

PAHSCOFUS  (PANSCOPUS)  BRIN ACBUS  Sa|r. 

This  species  as  formerly  interpreted  by  the  writer  contained  also 
aUematua  and  carinatas.  The  only  specimens  which  fit  the  original 
description  are  from  Buffalo,  New  York;  New  Hampshire;  Wash- 
ington, District  of  Columbia;  Plunmiers  Island,  Maryland;  and 
Berkeley,  West  Virginia. 
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PAHSCOPUS  (PANSCOPUS)  ALTSRITATUS  SdUMffw. 

Five  specimens  from  Romid  Knob,  North  Carolina,  June  24,26 
(Hubbard  and  Schwarz),  are  undoubtedly  this  species. 

PANSCOFIDnTS,  new  rabgeniis. 

This  new  subgenus  is  erected  to  contain  two  species  of  which  squam- 
08tL8  is  the  type.  It  most  nearly  approaches  NeopanscopiLs  in  facies. 
The  definition  in  the  table  is  sufficient. 

PAHSCOPUS  (PANSCOPmnrS)  SQUAMOSUS,  imw  ^Mtos. 

Described  from  a  single  specimen  from  Hilgard,  Oregon  (Wickham' 
collection). 

Length  7  nmi.;  width  2.7  mm.  Piceous  black,  densely  clad  with 
golden  or  brownish  scales  and  set»;  appendages  reddish  piceous. 

Beak  longer  than  head,  with  sides  parallel  from  eyes  to  alae,  al» 
prominent;  nasal  plate  ogival,  strongly  medially  depressed,  apically 
angulately  emarginate.  Head  and  beak  very  coarsely  rugulosely 
punctate,  coarsely  clad  with  elongate  squamiform  setae.  Scrobes 
deep,  strongly  visible  from  above  at  alsB,  laterally  becoming  rapidly 
evanescent;  scape  elongate,  reaching  posterior  margin  of  eyes, 
densely  setose  with  decumbent  golden  setse;  funicle  closely  setose, 
the  first  two  joints  elongate,  the  others  moniliform;  club  oval,  about 
equal  in  length  to  the  three  preceding  joints.  Eyes  lateral,  pointed 
below,  and  very  Uttle  convex. 

Prothorax  about  as  long  as  wide,  apically  and  basally  truncate, 
laterally  strongly  convex,  widest  in  front  of  middle,  transversely 
finely  impressed  just  behind  apex;  median  line  impressed;  ocular 
lobes  small;  surface  very  rough  with  punctiured  tubercles,  most  of 
which  bear  a  squamiform  seta  in  the  pimcture.  Scutellum  minute. 
Elytra  with  roimded  humeri,  sides  parallel  to  the  posterior  declivity 
and  hardly  wider  than  thorax  at  its  widest  point;  alternate  intervals 
faintly  more  prominent,  intervals  wider  than  striae;  striae  not 
impressed,  punctures  large,  rounded,  separated  by  own  diameter, 
each  filled  with  a  large  oval,  striate  scale;  intervals  densely  clotl^ed 
with  smaller  oval,  striate  scales,  and  with  more  sparsely  placed 
striate,  squamiform  setae.  Under  sides  more  finely  and  more  sparsely 
clothed,  coarsely  punctate.  Metastemal  side  pieces  not  visible. 
First  abdominal  suture  straight;  second  segment  hardly  longer 
than  either  the  third  or  fourth.  Femora  clavate,  lightly  pxmctate, 
lightly  squamose;  tibiae  mucronate,  the  posterior  denticulate;  pos- 
terior corbels  oblique.  The  anterior  tibiae  are  very  obscurely 
denticulate. 

Type.—CAi.  No.  14640,  U.S.Nat.Mus. 
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PAHSCOPUS  (PAlfSCOPmiUS)  DBNTIPBS,  new  ipedes. 

Described  from  a  single  specimen  collected  by  J.  W.  Hungate  at 
Pullman,  Washington,  April  12,  1894. 

It  resembles  squamosua  in  many  respects  and  is  of  the  same  size 
and  form.  It  differs  in  the  following  respects:  Body  black,  sparsely 
clad  with  scales  and  setae;  appendages  reddish.  Alternate  elytral 
intervals  not  more  prominent;  intervals  about  the  same  width  as  the 
striae;  strial  punctures  large,  separated  by  much  less  than  their  own 
width;  intervals  very  sparsely  squamose  and  setose.  Undersides 
closely  pimctate,  very  finely  setose.  First  abdominal  suture 
arcuate;  second  segment  longer  than  either  third  or  fourth.  All 
tibiae  denticulate. 

Type.--CsLt.  No.  14641,  U.S.Nat.Mus. 

Sabgenns  NOMIDXTS  Casey. 

Ncmidus  Gasbt. 

The  type  of  this  subgenus  is  dbruptus  Casey. 

•  PAHSCOPUS  (NOMIDUS)  ABRUPTUS  Catey. 

Ncmidtu  abruptus  Casst. 

Seven  specimens  from  Alta,  Utah,  June  28,  29  (Hubbard  and 
Schwarz),  appear  to  be  this  species. 

PAHSCOPUS  (NOMIDUS)  nCPRBSSUS,  new  ipedes. 

Described  from  three  specimens  from  Stone  Creek,  Lee  County, 
Virginia  (Hubbard  and  Schwarz). 

Length  8.5-9.5  mm.;  width  4-4.5  nun.  Black,  very  densely  clad 
with  aeneus  to  yellowish  brown  scales,  with  intermixed  setae;  append- 
ages reddish-piceous.  Beak  longer  than  head,  sides  gradually 
widening  to  alae,  which  are  quite  prominent;  nasal  plate  ogivaJ, 
rinmied,  concave,  deeply  angulately  emarginate.  Head  and  beak 
moderately  roughly  punctate,  dimly  tricarinate,  densely  clothed 
with  overlapping  aeneous,  striate  scales,  and  sparsely  with  squamif  orm 
setae.  Scrobes  deep,  visible  from  above  in  entire  length,  evanescent 
behind;  scape  densely  squamose,  not  reaching  posterior  margin  of 
eye;  funicular  joints  elongate,  shining,  sparsely  setose,  the  first  two 
longest;  club  but  little  longer  than  the  two  preceding  joints.  Eyes 
oval,  pointed  below,  lateral,  very  slightly  convex.  Prothorax 
wider  than  long,  apically  sinuate,  basally  truncate,  laterally  strongly 
convex,  widest  slightly  before  middle,  transversely  finely  impressed 
before  apex;  ocular  lobes  wide  but  short;  median  line  widely 
impressed;  surface  very  rough  with  punctured  setigerous  tubercles, 
which  are  completely  hidden  by  the  dense,  overlapping  vestiture  of 
asneons,  striate  scales.    Scutellum  minute,  triangular.    Elytra  with 
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humeri  minutely  angulate,  sides  convex,  wider  than  prothorax; 
alternate  intervals  strongly  convex,  even  intervals  flat;  all  intervals 
wider  than  striae;  stri©  not  impressed,  punctures  shallow,  rounded, 
widely  separated,  each  filled  with  an  oval  striate  scale;  intervals  and 
strial  area  between  punctures  densely  closely  clothed  with  overlapping 
striate  scales,  tessellate  in  shades  of  brown;  alternate  intervals  with 
numerous  elongate,  truncate  squamiform  set«.  Undersides  very 
densely  squamose  and  sparsely  setose.  Metastemal  side  piec^  not 
visible.  First  abdominal  suture  angulate  at  middle;  second  segment 
almost  as  long  as  the  next  two.  Legs  densely  squamose,  sparsely 
setose;  femora  clavate;  tibi»  strongly  mucronate  and  finely  denticu- 
late; posterior  corbels  obUque,  but  inclosed  and  tarsi  attached  at 
apex. 

A  single  specimen  labeled  Indiana  (H.  Soltau)  is  also  at  hand. 

Typg— Cat.  No.  14642,  U.S.NatMus. 

PAHSCOPUS  (N OMIDUS)  OVALIS»  IMW  ^mIm. 

Described  from  a  single  specimen  from  Banff  Hot  Springs,  Alberta, 
Jime  10  (Hubbard  and  Schwarz). 

Length  6  nmi. ;  width  3  mm.  Piceous,  densely  clad  with  reddish 
piceous,  black  or  straw  colored,  striate  scales  and  sparsely  with  straw- 
colored  setae;  appendages  piceous.  Beak  considerably  longer  than 
head,  sides  parallel  from  eyes  to  al»,  which  are  quite  prominent; 
nasal  plate  short,  ogival,  concave,  rimmed,  angulately  emarginate, 
shining,  punctate.  Head  and  beak  rugulosely  pimctate,  beak  with 
a  very  shining  glabrous  median  carina  which  is  grooved  and  forked 
at  apex  and  foveate  between  the  eyes;  lateral  carinsB  are  also  apparent 
but  densely  squamose;  occiput  clothed  with  flat  brownish  scales,  but 
from  the  upper  edge  of  the  eyes  to  the  triangular  area  inclosed  by  the 
forks  of  the  median  carina  the  vestiture  is  dense  consisting  of  straw- 
colored,  striate  roimded  scales  and  sparser  setae;  the  apical  triangular 
area  is  glabrous  and  includes  the  nasal  plate.  Scrobes  deep, 
visible  from  above  at  al»,  becoming  very  shallow  near  eyes;  scape 
short,  densely  squamose,  barely  passing  anterior  margin  of  eyes; 
funicle  short,  setose  and  pubescent,  only  the  first  two  joints  longer 
than  broad,  others  moniliform,  becoming  broader  toward  apex;  club 
as  long  as  three  preceding  joints.  Eyes  oval,  pointed  below.  Pro- 
thorax  wider  than  long,  apically  broadly  emarginate,  basally  trun- 
cate, laterally  convex,  with  a  fine  impression  behind  apex;  ocular 
lobes  small  but  prominent;  median  line  widely  impressed;  surface 
very  rough  with  pimctured  setigerous  tubercles,  which  are  almost 
completely  hidden  by  the  vestiture  of  aeneous  brown  striate  scales. 
Scutellum  not  visible.  Elytra  with  humeri  rounded;  sides  but 
sli^tly  convex  to  posterior  declivity;  but  little  over  one-half  longer 
than  wider;   alternate  intervals  convex,   even  intervals  flat,  all 
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wider  than  the  strisB;  strifiB  not  impressed,  punctures  rounded,  dis- 
tant at  least  their  own  diameter;  each  filled  with  a  roimd,  striate 
scale;  surface  densely  covered  with  overlapping  reddish  brown  or 
black  scales ;  alternate  intervals  with  numerous  golden  striate  squami- 
form  setae.  Under  sides  densely  clothed  with  dark  reddish  brown 
stales  and  with  numerous  squamif  orm  setae.  Metastemal  side  pieces 
not  visible.  First  ventral  suture  slightly  arcuate;  second  segment 
almost  as  long  as  the  two  following.  L^s  squamose  sparsely  setose 
with  lighter  colored  scales;  femora  clavate;  tibiae  mucronate,  the 
anterior  minutely  denticulate;  corbels  closed. 
Type.— Cat.  No.  14643,  U.S.Nat.Mus. 

mOPANSCOPUS,  new  giibfeimg. 

Tlus  subgenus  is  defined  in  the  preceding  table.  The  type  is 
xqudlis  Horn. 

PAHSCOPUS  (IfBOPAHSCOPUS)  JBQUAUS  Horn. 

NocheUs  ssqual%8  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  65 
Nocheles  dnereui  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  55. 

Horn's  tabular  name  does  not  agree  with  the  name  used  in  the 
description,  the  latter  being  evidently  the  name  intended.  Material 
is  at  hand  from  National  Park,  and  Green  River,  Wyoming;  Mon- 
tana; Utah;  Tonasket,  Washington,  and  California. 

PAHSCOPUS  (NBOPANSCOPUS)  JBQUALIS  VBSTrrUS  CaMy. 

Nocheles  vesHtus  Caset. 

Two  Nevada  specimens  are  at  hand  labeled  as  Colonel  Casey's  spe- 
cies, and  answering  the  description,  but  it  does  not  seem  that  they 
merit  more  than  varietal  rank,  if  that.  These  specimens  were  for- 
merly arranged  by  the  writer  imder  sequalis  proper. 

PANSCOPUS  (lISOPAirSCOPUS)  SQUAMIFRONS,  new  ^Mtos. 

Described  from  a  single  specimen  from  Placer  County,  California, 
June  (Koebele). 

Length  7  mm. ;  width  2.5  mm.  Piceous,  densely  covered  with  red- 
dish piceous,  and  straw-colored  striate  scales,  and  sparsely  with  red- 
dish piceous  and  straw-colored  setsB.  Beak  longer  than  head,  sides 
parallel  from  eyes  to  alsB,  which  are  prominent;  nasal  plate  very 
poorly  defined  by  an  arcuate  raised  area,  punctate,  emarginate. 
Head  and  beak  strongly  pimctate,  not  carinate,  densely  squamose  and 
sparsely  setose  with  mixed  scales,  but  with  a  light  patch  behind  the 
eyes.  Scrobes  deep,  visible  from  above,  short  and  evanescent  at  a 
distance  from  eyes;  scape  short,  densely  squamose,  not  reaching 
middle  of  eye;  fimicle  short,  setose  and  pubescent,  the  first  two  joints 
only,  elongate,  others  moniliform;  club  oval,  about  equal  to  the  three 
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preceding  joints.  Eyes  oval,  pointed  below,  very  slightly  convex, 
lateral.  Prothorax  wider  than  long,  truncate  basally  and  apically, 
laterally  convex,  with  a  fine  constriction  behind  apex;  ocular  lobes 
strong,  broad,  vibrissas  minute;  median  line  shallowly  impressed; 
surface  smoother,  densely  squamose,  sparsely  setose,  scales  brown, 
setSB  straw-colored.  ScuteUum  minute,  triangular.  Elytra  with 
humeri  rounded;  sides  parallel  in  half  their  length;  about  three- 
quarters  longer  than  wide;  intervals  convex,  but  not  alternating  in 
convexity,  wider  than  strise;  stri»  fine,  impressed,  pimctures  small, 
distant  about  their  diameter,  each  filled  with  a  scale;  surface  densely 
clothed  with  brown  scales,  mottled  with  straw-colored  scales, 
especiaUy  on  the  sides  and  declivity;  setae  elongate,  brown. 
Undersides  and  legs  densely  squamose,  sparsely  setose  with  light- 
colored  scales.  Metastemal  side-pieces  not  visible.  First  ventral 
suture  arcuate  at  middle;  second  segment  as  long  as  two  following. 
Femora  clavate;  tibisB  internally  sparsely  spinose;  corbels  closed. 
Type.— Ceit.  No.  14644,  U.S.Nat.Mus. 

PAHSCOPUS  (IfBOPAHSCOPUS)  CARINATUS,  new  ^mIm. 

Described  from  two  specimens  from  Detroit,  Michigan,  June  (Hub- 
bard and  Schwarz). 

Length  7  mm. ;  width  3  mm.  Piceous,  densely  clothed  with  yel- 
lowish and  brownish  roneous,  striate  scales  and  sparsely  setose  with 
brown  bristles;  antennae  red.  Beak  longer  than  head,  gradually 
increasing  in  width  to  alee;  nasal  plate  defined  by  an  oval  rim,  basally 
truncate  and  notched,  concave.  Head  and  beak  strongly  rugulosely 
punctate,  separated  by  a  deep,  broad,  arcuate  impression;  beak 
strongly  carinate,  with  a  large  apical  triangular,  glabrous,  punctate 
area  containing  the  nasal  plate;  surface  densely  squamose  with 
aeneous  scales,  darker  on  vertex,  and  sparsely  setose  with  curved  bris- 
tles. Scrobes  deep,  visible  from  above  in  entire  length,  evanescent 
near  eyes;  scape  reaching  middle  of  eye,  squamose  and  setose;  funicle 
elongate,  shining,  sparsely  setose,  all  joints  longer  than  wide;  club 
oval,  little  longer  than  the  two  preceding  joints.  Eyes  lateral, 
slightly  convex,  oval,  pointed  below.  Prothorax  wider  than  long, 
apically  emarginate,  basally  truncate,  laterally  broadly  convex,  con- 
stricted behind  apex;  ocular  lobes  short  and  broad,  without  fimbriae; 
surface  covered  with  punctured  setigerous  tubercles  and  densely 
squamose;  median  line  broadly  impressed;  scales  mottled  but  lighter 
on  sides.  ScuteUum  minute,  triangular.  Elytra  with  humeri 
minutely  angulate;  sides  slightly  convex;  over  one-half  longer  than 
wide;  intervals  convex,  the  alternate  ones  visibly  a  little  more  so; 
all  wider  than  striae;  striae  not  impressed,  punctures  round,  closer 
than  their  own  diameters,  each  filled  with  a  round  striate  scale ;  surface 
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densely  squamose  with  mottled  scales,  all  intervals  setigerous,  under- 
sides densely  clothed  with  lighter  scales,  sparsely  setose,  metastemul 
side-pieces  not  visible.  First  ventral  suture  slightly  arcuate;  sec- 
ond ventral  segment  not  as  long  as  the  two  following.  Legs  squa- 
mose; femora  short  and  strongly  inflated;  tibi»  mucponate,  denticu- 
lose  and  spinose;  corbels  cavernous. 
Typc—CsLt.  No.  14645,  U.S.Nat.Mus. 

33IROTOa-N*^TIIIN*-ffl:.  new  sialjfkinlly. 
Genus  DIROTOGNATHUS  Horn  (1876). 
Dirotognathus  Hobk,  Proc.  Amer.  Philos.  Soc.,  vol.  15, 1876,  p.  79. 
The  genus  is  monotypic,  based  on  sordidtis  Horn. 

Subfttmily  I>ROMDffiCOI>i:N"-ffl3  Fierce  (lOll). 

Table  of  genera  of  ProTnecopinx. 

1.  Beak  fltrongly  dilated  at  tip;  aerobes  meeting  beneath  the  eyes;  mesoetemum  pro- 

tuberant  Colecerus  SchOnherr. 

2.  Beak  very  feebly  dilated,  cylindrical,  flattened;  aerobes  not  meeting  beneath  the 

eyes,  but  turning  forward;  mesostemum  not  protuberant. 
a^  Elytra  broadly  oval,  scutellum  small;  metastemum  short. 

Aracanthus  Sehdnherr. 
a'.  Elytra  oblong,  broader  at  base  than  the  thorax,  scutelhmi  transverse;  metas- 
temum moderately  long Eudiagogus  Sehdnherr. 

Genus  COLECERUS  Schonherr  (1840). 

Colecerus  Schonherr,  Gen.  et  Sp.  Cure.,  vol.  5, 1840,  pt.  2,  p.  928. 
Coleocerue  GsMMmoBR  and  Harold,  Cat.  Coleopt.,  vol.  8, 1871,  p.  2374. 

The  originally  designated  type  is  setosus  Schonherr,  of  Mexico. 

Genus  ARACANTHUS  Sehdnherr  (1840). 
Araoanthua  (Say)  Sch5nhbrr,  Gen.  et  Sp.  Cure.,  vol.  5, 1840,  pt.  2,  p.  822. 
The  originally  designated  type  is  paUidus  Say. 

Genus  EUDIAGOGUS  Sehdnherr  (1840). 
Eudiagogus  Sch5nherr,  Gen.  et  Sp.  Cure.,  vol.  6,  1840,  pt.  1,  p.  307. 
The  originally  designated  type  is  episcopdlis  Gyllenhal,  of  Brazil. 

Suhfttmily  TANYlMKOrNTJE  X>ieroe  (1011). 

Table  of  tribes  of  Tanymeeinx, 

1.  Ocular  vibrL388D  always  present;  front  coxae  contiguous.  .Tanymecini  Horn  (1876). 

2.  Ocular  vibrissee  frequently  lacking;  front  coxee  separated. 

Pandeleteini,  new  tribe. 
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Tribe  TAHTMBGINI  Horn  (1876) 
Table  of  genera  of  Tanymeeim, 

1.  Thorax  feebly  lobed  behind  the  eyee,  and  biaiiiuftte  at  baae;  eyes  transverBely 

oval,  pointed  beneath Paehnaeus  SchOnhetT. 

2.  Thorax  not  lobed,  base  truncate,  eyee  round  or  longitudinally  oval. 
a^  Anterior  femora  normal,  tibiie  simple. 

6^  Posterior  coxse  moderate  in  size,  normally  separated Tanymecu9  (jermar. 

6'.  Posterior  coxae  small,  very  widely  separated. 

c^  Ocular  vibrisssB  almost  obsolete Minyomerus  Horn. 

c^.  Ocular  vibrissse  very  evident j^Zina  Casey. 

a'.  Anterior  femora  much  longer  and  stouter  than  the  others,  the  tibiae  denticu- 
late within Hadromeropsie,  new  genus. 

Genus  PACHN^SUS  Schonherr  (1826). 

Pachnaciu  SchQnherr,  Chirc.  Disp.  Meth.,  1826,  p.  121. 

Pachneua  Gemionobr  and  Harold,  Cat.  Coleopt.,  vol.  8,  1871,  p.  222^ 

The  originajly  designated  type  was  opdlus  Olivier. 

Genus  TANYMECUS  Germar  (1817). 
Tanymecus  Gbrhar,  Mag.  der  £nt.,  vol.  2, 1817,  p.  341. 
Schdnherr  (1826)  designated  the  type  as  pdUiatus  Fabricius. 

Genus  MINYOMERUS  Horn  (1876). 

Minyomerue  Hokn,  Proc.  Amer.  Philos.  Soc.,  vol.  16, 1876,  p.  17. 
Peeudelissa  Casey,  Ann.  New  York  Acad.  Sd.,  vol.  4, 1888,  p.  273. 

The  type  of  Minyomerus  is  hereby  designated  as  innocuus  Horn. 
Psevdelissa  is  monotypic,  based  on  (cinerea  Csisej)  =^languidu8  Horn. 

Genus  ELISSA  Casey  (1888). 
Elisea  Casey,  Ann.  New  York  Acad.  Sd.,  vol.  4, 1888,  p.  271. 
We  may  hereby  designate  laticeps  Casey  as  type  of  this  genus. 

HADROMEROPSIS,  ne-w  genus. 

Eadromenu  Sch5nhbrr,  Gen.  et  Sp.  Cure.,  vol.  2,  1834,  p.  125  [not  Schdnherr 
1826]. 

Schonherr's  (1826)  genus  Hadromerus  has  as  its  type  sagittariiis  Oli- 
vier. Schonherr  made  an  unfortunate  mistake  in  his  second  volume 
(1834)  in  overturning  his  twice  designated  type  of  Hadromerus  (1826, 
1833)  and  giving  the  genus  a  new  type,  nobUitatus  Gyllenhal.  In 
addition  he  described  Sideroddctylus  with  Sagittarius  as  type,  thus 
making  it  an  isogenotypic  synonym  of  the  true  Hadrom&rus.  For 
the  genus  with  nobilitatus  as  type  we  may  take  a  new  name,  Hadro- 
m^eropsis.     Our  opalinus  Horn  belongs  here. 

PAKDELBTBINI,  new  tribe. 
Pachyrkynchinx  Pibrce,  Proc.  Ent.  Soc.  Waah.,  vol.  13, 1911,  p.  49. 

The  separation  of  the  anterior  coxsd  seems  to  be  a  good  character 
for  separating  the  Tanymecin»  into  tribes.    The  genera  placed  here 
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have  no  relationship  to  the  Pachyrhynchinee,  which  also  have  the 
anterior  coxaa  separated,  and  at  the  same  time  need  to  be  separated 
from  the  Tanymecini  proper.  The  genus  Anypotactus  is  very  similar 
to  Polydacrys,  differing  only  by  having  the  anterior  cox©  contiguous. 
It  must  be  placed  in  the  Psallidiinae. 

Table  of  genera  of  FandeUteini. 

I.  Tarsal  claws  free. 

1.  Humeral  angles  absent;  apterous  forms;  anterior  tibiae  denticulate:  nasal  plate 

very  small Isodacrys  Sharp. 

2.  Humeral  angles  present. 

a.2  Nasal  plate  large  and  distinctly  outlined:  ocular  vibrissaj  lacking. 

Polydacrys  Sch(3nlierr. 
a.*  Nasal  plate  small  or  lacking;  ocular  vibrissae  present. 

Pandeleteius  Sch(Jnherr. 

II.  Tarsal  claws  connate;  humeral  angles  present;  nasal  plate  obsolete;  ocular  vibris- 

sae represented  by  two  or  three  setae Isodrusus  Sharp. 

The  first  three  genera  are  exceedingly  closely  allied,  and  yet 
Champion  has  described  still  another  and  suggested  a  new  genus 
for  one  of  our  species.  We  can  with  mental  reservations  accept  the 
four  genera  tabulated  above,  for  the  present,  and  may  in  the  future 
find  it  advisable  to  permanently  retain  them,  because  of  a  multipH- 
city  of  forms. 

Genus  ISODACRYS  Sharp  (1911). 

Isodacrys  Sharp,  Biol.  Centr.-Amer.,  Ooleop.,  vol.  4,  1911,  pt.  3,  p.  175. 

The  type  of  this  genus  is  hereby  designated  as  guatemaleiisis  Sharp. 

ISODACRYS  OVIPSNNIS  Sctiaeffer. 
Pandeleteius  ovipennis  Schaeffer. 

The  nasal  plate  is  very  small  and  triangular.  This  species  was 
taken  at  Victoria,  Texas,  November  25,  1907,  by  J.  D.  Mitchell  and 
C.  R.  Jones. 

Genus  POLYDACRYS  Schonherr  (18S4). 

Polydacrys  Sch5kherr,  Gen.  et  Sp.  Cure.,  vol.  2, 1834,  p.  130. 

The  originally  designated  type  is  modestvs  (Dejean)  Gyllenhal. 

POLYDACRYS  DEPRBSSIFRONS  Boheman. 
Pandeleteius  cavirostris  Schaeffer. 
This  synonymy  is  according  to  Champion.* 

The  nasal  plate  is  very  large,  the  raised  margin  beginning  at  the 
lateral  comers  of  the  beak  and  forming  a  broad  ogival  area  which  is 
depressed,  shining  glabrous;  the  anterior  margin  is  concave  with  an 
abruptly  deep  median  concave  emargination.  This  species  was 
taken  at  Victoria,  Texas,  April  22,  1907,  on  Cratsegus,  April  23  and 
June  19,  1907  (Mitchell). 


1  Biol.  Centr.-Amer.,  Coleop.,  vol.  4,  pt.  3,  p.  217,  May,  1911. 
80459''— Proc.N.M.vol.4&— 13 20 
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Genus  PANDELETEIUS   Schonherr  (18S4). 

PandeUteius  Sch5nhebr,  Gen.  et.  Sp.  Cure.,  vol.  2, 1834,  p.  129. 
PandeUHus  Gbmminobr  and  Harold,  Cat.  Coleop.,  vol.  8, 1871,  p.  2208. 
Pandeletejua  Horn,  Proc.  Amet.  Philoc.  Soc.,  vol.  15, 1876,  p.  86. 
Pandeleteinus  Champion,  Biol.  Centr.-Amer.,  Coleopt.,  vol.  4, 1911,  pt.  3,  p.  206. 

The  originally  designated  type  of  PandeUteius  is  (pauperculus 
Gyllenhal)  =  hUarie  Herbst.  The  monotype  of  Pandeleteinus  is  sui- 
metoMcus  Schaeffer.  The  available  characters  do  not  seem  to  the 
writer  to  warrant  making  three  genera  out  of  Pandeleteius,  for  our 
North  American  species,  as  suggested  by  Champion.^ 

European  writers  make  a  great  mistake  in  quoting  this  genus  as  a 
synonym  of  Sitona  Grermar,  which  has  as  a  type  lineaia  Linnseus. 
The  two  genera  are  very  greatly  removed  from  each  other  by  many 
good  characters. 

Table  of  species  of  Pandeleteius. 

I.  Antennal  funicle  7-jointed. 

1.  Anterior  cozs  not  more  widely  separated  than  middle  cox»;  aerobes  passiDg 

beneath.    Beak  truncate  at  apex;  nasal  plate  exceedingly  minute  or  obsolete. 

a^  First  joint  of  antennal  funicle  longer  than  the  two  following  joints;  basal 

thoracic  constriction  short  and  feeble;  anterior  tibiae  straight  on  inner  edge 

almost  to  apex;  nasal  plate  invisible smplarius  Fall 

a^.  First  joint  of  antennal  funicle  as  long  as  the  two  following  joints. 
6^  Anterior  tibiae  straight  on  inner  edge  almost  to  apex;  nasal  plate  exceedingly 

minute,  triangular kiiaris  Herbst. 

b^.  Anterior  tibiffi  strongly  sinuate  on  the  inner  edge  from  base;  nasal  plate 
invisible  or  obsolete dentipes,  new  species. 

2.  Anterior  coxse  separated  by  about  twice  the  distance  between  iJie  middle  coxse; 

apex  of  beak  with  nasal  plate  distinct, 
c^.  Scrobes  long,  passing  beneath, 
(f*.  Head  between  the  eyes  feebly  convex  or  flat;  thorax  as  wide  or  very  slightly 
narrower  at  apex  than  at  base;  scales  of  upper  sur^e  variegated,  produc- 
ing a  more  or  less  distinct  design. 
t^,  Prothoiax  broadly  arcuate  at  sides;  head  and  beak  in  front  of  eyes  concave; 
nasal  plate  small,  ogival,  deeply  emaiginate. . .  .depressus,  new  species, 
e^.  Prothoiax  feebly  arcuate  at  sides. 
y^.  Beak  not  separated  from  head  by  distinct  transverse  impressions;  alter- 
nate elytial  intervals  only  slightly  elevated;  general  color  gray;  nasal 
plate  diort  and  very  broadly  triangular,  very  shallowly  arcuately 

emaiginate dnereus  Kom. 

/>.  Beak  separated  from  head  by  strong  transverse  impression;  alternate 
elytra!  intervals  elevated;  scales  of  upper  surface  brownish  with  a 
more  or  less  metallic  luster;  nasal  plate  broadly  elliptical,  small. 

subtropicus  Fall. 

cP,  Head  when  viewed  laterally,  very  convex;  thorax  cup-shaped,  distinctly 

wider  at  apex  than  at  base;  scales  of  uniform  greenish  metallic  color; 

nasal  plate  small,  shallowly  crescentiform <u&m«toZZicu#  Scbaeffor. 

c^.  Scrobes  short,  nearly  straight,  not  passing  beneath;  form  large  and  robust. 

robustus  Schaeffer. 

II.  Antennal  funicle  6-jointed;  head  and  beak  in  front  of  the  eyes  concave;  nasal 

plate  with  margin  rimmed,  convex,  basally  emaiginate rotundicolHs  Fall 

1  Biol.  Gentr.-Ainer.,  Coleopt.,  vol.  4, 1911,  pt.  3,  p.  186. 
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New  material  has  been  studied  from  Mobile^  Alabama,  April  18 
1910,  on  Qaercas,  W.  D.  Pierce;  Natchez,  Mississippi,  June  15,  1909, 
E.  S.  Tucker;  Trinity,  Texas,  March  20,  1907,  on  Quercus  pTieUos] 
Pierce  and  Cushman;  Beaumont,  Texas,  March  18,  1908,  on  Quercus 
aquatica,  E.  S.  Tucker. 

PANDBLSTBIUS  DBNTIPBS,  new  fptdet. 

Described  from  two  specimens  collected  in  the  Chisos  Mountains, 
Brewster  County,  Texas,  June  10-12,  1908,  Mitchell  and  Cushman. 

Dark  brown  mottled  with  black,  of  the  size  and  stature  of  hUaris. 
Length  4-4.5  mm.  Beak  flat,  apically  truncate,  with  medially 
impressed  line;  scrobes  oblique  passing  beneath  very  close  to  eyes, 
f  imicular  joints  elongate.  Prothorax  as  long  as  wide,  convex,  strongly 
arcuate  at  sides,  constricted  immediately  in  front  of  base  and  at  one- 
third  from  apex;  coarsely  but  not  closely  punctate,  scales  mottled 
without  definite  pattern.  Elytra  distinctly  wider  than  thorax  at 
base,  feebly  rounded  to  apex.  Anterior  tibisB  strongly  sinuate  on 
inner  margin  and  coarsely  denticulate  with  about  14  denticles. 
Anterior  cox»  not  more  widely  separated  than  the  median  cox8b. 
Undersurface  closely  covered  with  brown  iridescent  metalUc  scales. 

This  species  may  be  easily  differentiated  from  all  of  the  others  by  the 
characters  given  in  the  table. 

Type.— Cat.  No.  14653,  U.S.Nat.Mus. 

PANDBLSTBIUS  DBPRBSSUS,  new  fpedet. 

Described  from  one  specimen  collected  in  the  Chiricahua  Moun- 
tains, Arizona,  June  6,  on  oak  in  the  Hubbard  and  Schwarz  collec- 
tion. This  species  was  wrongly  determined  as  robustris^  Eight 
specimens  are  in  the  United  States  National  Museum  collections. 
•  Mottled  grey,  with  markings  almost  as  in  hUaris.  Length  5.5  mm. 
Beak  concave,  apically  triangularly  emarginate  with  triangular 
smooth  space  and  with  medially  impressed  line;  scrobes  arcuately 
obUque  passing  beneath  at  a  distance  from  the  eyes;  fimicle  seven- 
jointed,  last  five  funicular  joints  moniliform.  Prothorax  wider  than 
long,  convex,  strongly  arcuate  at  sides,  constricted  near  apex  and 
base,  moderately  punctate,  scales  mottled  grey  to  black  with  a  broad 
median  band;  dytra  distinctly  wider  than  prothorax,  sides  straight, 
slightly  diverging  to  apical  fourth,  thence  oblique  to  apex;  anterior 
tibisB  slender,  slightly  sinuate,  bent  at  apex,  denticulate  within; 
anterior  tarsi  imusually  long  and  slender,  almost  as  long  as  tibisB,  the 
last  joint  equaling  the  three  preceding.  Anterior  coxsb  separated 
by  about  twice  the  distance  between  the  middle  coxae.  Undersurface 
clad  with  iridescent  coppery  scales. 

Type.— Chi.  No.  14654,  U.S.Nat.Mus. 

1  Plene,  Proo.  U.  S.  Nat.  Mii8.,toL87,  1909f  p.aOO. 
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PANDKLBTBIUS  CnnERBXTS  Hotn. 

Dallad;  Texas,  March  6,  1908,  on  Prunus,  Jones  and  Hood;  March 
6,  1909,  breeding  m  twigs  of  Phoradendronflavescens  on  Eicoria  (dJa, 
Pierce  and  Tucker;  April  13,  1910,  on  Quercus,  Pierce  and  Pinkua; 
April,  25,  1907,  F.  C.  Pratt;  May  12,  1907,  E.  A.  Schwarz;  Handley, 
Texas,  on  Physostegia,  April  27,  1905,  W.  D.  Pierce;  Devils  River, 
Texas,  May  2-5,  Schwarz,  Pratt,  and  Bishopp.  The  writer  can  not 
find  any  structural  differences  between  the  specimens  from  these 
two  widely  separated  localities. 

PANDKLBTBIUS  ROBUSTUS  Schaeffer. 

This  is  by  far  the  most  robust  species  seen  by  the  writer,  and  also 
the  darkest  in  color.  The  nine  specimens  at  hand  vary  from  3.5  mm. 
to  5  mm.  in  length  and  also  vary  greatly  in  robustness.  They  are 
from  the  Chisos  Mountains,  Brewster  County,  Texas,  June  10-12, 
1908,  Mitchell  and  Cushman. 

Mr.  Champion  refers  in  the  Biologia  to  specimens  identified  by 
the  writer  as  robustus  and  having  a  six-jointed  funicle.  The  speci- 
mens actually  identified  by  the  writer  have  never  left  the  United 
States  National  Museum  and  are,  as  stated  above,  depressus.  There 
are  several  unidentified  species  in  the  collection  related  to  depressuSj 
which  the  writer  has  not  had  time  to  study.  It  is  quite  possible  that 
some  of  this  unstudied  material,  being  from  the  same  localities  as 
determined  material,  were  selected  and  sent  to  Mr.  Champion,  pur- 
porting to  be  determined  by  the  writer.  In  the  Washington  series 
there  are  still  some  specimens  with  six-jointed  funicle  awaiting  study, 
and  from  the  identical  localities  from  which  the  species  with  seven- 
jointed  funicle  were  taken. 

I»S.AJLiIL.I13IINvE,    TLG-w    Hubfamily. 
Brachyderinx  Pascoe,  1870. 

Table  of  tribes  of  PMallidiinx. 

I.  Elytra  wider  than  prothorax  at  base;  humeri  angulate,  often  prominent. 

1.  Clawefree. 

a*.  Corbels  of  posterior  tibise  open  or  very  feebly  cavernous. 

6*.  Rostrum  smooth,  often  medially  carinate ALCEroim,  new  tribe. 

6'.  Rostrum  very  rough  or  tricarinate  above PRYP>aNi,  new  tribe. 

a^.  Corbels  of  posterior  tibise  cavernous Cyphini  Horn  (1876). 

2.  Claws  connate Polydrusini,  new  tribe. 

II.  Elytra  not  wider  than  prothorax,  emarginate  or  truncate  at  base;  humeri  absent 

or  rounded,  wings  absent  or  rudimentary. 

3.  The  three  intermediate  segments  of  the  abdomen  equal,  separated  from  each 

other  and  from  the  first  by  straight  sutures Blosyeini,  new  tribe. 

4.  Abdominal  segments  imequal,  separated  from  the  first  by  an  arcuate  or  angulate 

suture. 
a}.  Head  and  prothoraz  normal. 
6^  Third  joint  of  aU  the  tarsi  wider  than  the  second  and  deeply  bilobed. 
c^  TibisB  normal,  not  dilated  at  tip. 
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d>,  Mandiblee  robust,  with  persiBtent  or  deciduous  apical  piece;  in  the 
latter  case  the  supports  are  more  salient  than  usual  and  depressed. 

PsALLiDHNi,  new  tribe. 
(?.  Mandibles  with  deciduous  piece,  the  supports  short,  conical  and  trun- 
cate, 
e^  Antennae  scaly  or  coaraely  pubescent,  body  beneath  densely  scaly. 
p.  Claws  connate. 

y^  Scrobes  curved  downward  and  directed  toward  the  constriction 

between  the  head  and  beak Sciaphilini,  new  tribe. 

g^.  Scrobes  directed  toward  or  just  beneath  the  eyes. 

THYLAcrriNi,  new  tribe. 

P,  Claws  free Epio^rini  Pierce  (1909). 

f^.  Antenn»  shining,  sparsely  hairy,  body  beneath  nearly  naked. 

Barynotini  Bedel  (1885). 
(?,  Anterior  tibiae  dilated  at  tip;  scape  long,  passing  the  eyes. 

Trigonoscutini,  new  tribe. 
5^.  Third  joint  of  tarsi  not  wider  than  second,  and  feebly  emaiginate. 

Calyptiluni,  new  tribe. 
0?.  Head  and  prothoraz  very  elongate,  cylindrical. 

Rhadinobomini,  new  tribe. 

The  tribes  Prypnini,  PsaUidiini,  and  Rhadinosonuni  are  not  repre- 
sented in  our  fauna.  

ALCSIDINI.  new  tribe. 

The  only  North  American  genus  which  can  property  be  assigned 
here  is  the  following  one,  which  has  since  its  original  publication 
been  unnoticed  in  our  North  American  Uterature.  It  has  not  yet 
been  recognized  by  the  writer. 

Genus  PACTORRHINUS  Ancey  (1881)^ 

Pactorrkinua  C.  F.  Ancby,  Le  Naturaliate,  vol.  1,  1881,  Ann6e  3,  p.  485. 

The  following  description  is  translated  from  the  French  original: 

Beak  very  thick,  inclined,  very  short,  almost  square,  slightly  attenuate  at  apex, 
lightly  convex  and  tricanaliculate  above,  emaiginate  at  tip,  not  separated  from  the 
head.  Scrobes  deep,  arcuate,  infraocular.  Antennse  short,  submedian;  scape  not 
attaining  the  middle  of  the  eyes;  funicle  seven-jointed,  first  joint  short  and  subcorneal, 
second  much  more  elongate  and  conical,  the  following  joints  about  the  same  dimen- 
sions as  the  first  and  subequal;  club  elongate,  normal.  Frothorax  without  ocular 
lobes  or  vibrissee,  subtransverse,  narrowed  in  front,  rounded  on  the  sides,  apicaUy 
truncate,  lightly  bisinuate  at  base,  posterior  angles  acute.  Scutellum  very  small, 
sunken,  triangular.  Elytra  convex,  oval,  subnavicular,  with  humeri  salient,  obtuse; 
larger  than  the  prothorax;  striate,  with  the  striae  slightly  diverging  at  apex.  Abdo- 
men and  legs  normal;  femora  clavate;  corbels  of  posterior  tibise  open;  anterior  tibiae 
arcuate  at  their  extremity.  Tarsi  quite  laige,  spongy  beneath;  fourth  joint  laiger, 
claws  small,  free.    Body  black,  elongate,  squamose. 

PACTORRHmUS  ORISBSCXHS  C.  F.  Aaccjr. 

The  following  description  is  translated  from  the  Latin  original: 

Lfength  14.5  mm.;  breadth  5.5  mm. 

Elongate,  black,  strongly  convex,  grayish  squamulose,  scales  occasionally  faintly 
tinged  with  red.  Head  and  beak  thick,  punctulate;  beak  trisulcate,  with  the  median 
sulcus  deeper  and  longer.    Prothorax  convex,  somewhat  flattened  on  the  middle  of 
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the  disk,  pimctulate,  baaally  lightly  bianuate.    Elytra  with  ahining  Boz&ice;  ten- 
striate,  striae  impressed,  punctate.    LegB  rather  robust. 

Arizona. 

This  insect  might  be  taken  for  a  genus  near  Padmmu,  but  a  close  study  has  caused 
me  to  place  it  in  the  group  of  Naupaetidei  (according  to  Lacordaire),  following  SUona 
and  PandeUteiuM,  with  which  it  jn^eents  a  few  characters  in  common.  Its  size  is 
very  laige  and  it  resembles  somewhat  a  CleonxtM.  It  is  of  a  very  brilliant  black,  covered 
with  dark  gray  squamules,  very  lightly  rosy  on  the  eljrtra  when  viewed  in  a  certain 
aspect.' 

Tribe  CTPHINI  Horn  (1S76). 

TabU  of  genera  of  Cyphtni, 

1.  Gense  emaiginate  behind  the  mandibles. 

a*.  Tenth  stria  confluent  with  ninth Group  Comjm. 

hK  Articiilar  surface  of  hind  tibise  scaly;  scape  passing  eyes;  nasal  plate  glabrous; 

beak  gradually  widened  anteriorly Comjmu  Sch&ihefr. 

b^.  Articular  surface  of  hind  tibise  glabrous;  scape  not  passing  the  eyes. 

Cyphus  Grermar. 

a\  Tenth  strie  not  confluent  with  the  ninth Group  Pseudoeypki, 

c^.  Rostrum  not  widened  anteriorly,  the  upper  portion  narrowed  and  deeply 
excavate  toward  the  apex,  the  nasal  plate  squamose;  anterior  tibise  un- 
armed at  apex PseudocyphuB  Schaefler. 

2.  Gense  not  or  hardly  emaiginate  behind  the  mandibles. 

(f.  Tenth  strie  confluent  with  the  ninth ^ , .  .(honp  Glaphyrometapi, 

e^.  Articular  surface  of  hind  tibise  glabrous;  scape  not  passing  the  eyee;  beak 
deeply  trisulcate,  front  very  deeply  transversely  depressed,  vertex  strongly 

bifoveate Olaphyrometopus,  new  genus. 

(P.  Tenth  strise  not  confluent  with  the  ninth Group  .Evo^ 

/>.  Submentum  not  pedunculate;  mentum  broad;  thorax  bisinuate  at  base. 

LachnopuM  SchOnheiT. 
^p,  Submentum  pedunculate;  mentum  narrow;  thorax  truncate  at  base. 

Evotut  LeConte. 

Genus  COMPSUS  Sch5nherr  (1826). 

Compsus  Sch5nherb,  Cure.  Disp.  Meth.,  1826,  p.  109. 

The  originally  designated  type  was  ncroliOius  Germar. 

Genus  CYPHUS  German  (1824). 
Cyphus  Gbrmab,  Ins.  Spec.  Nov.,  1824,  p.  427. 
Sch6nherr  (1826)  designated  gibber  PallaS;  as  type. 

Genus  PSEUDOCYPHUS  Schaeffer  (1908). 

Pseudocyphus  Schabfpbr,  Brooklyn  Inst.  Mus.  Sci.,  Bull.  1,  pt.  7,  1905,  p.  179l 

This  genus  is  monotypic;  based  on  jlexicaulia  Schaeffer. 

GLAPHYROMETOPUS,  new  genus. 

The  name  of  this  remarkable  new  genus  is  derived  from  yiaif>up6c 
(hollow)  4-  jjhamoif  (forehead,  frons),  signifying  that  the  frons  is  hol- 
lowed out. 

1  TnnslfttMl  from  the  Fnnoh  origiiua. 
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Body  squamigerous,  robust.  Rostrum  short,  but  little  longer  than 
heady  ahnoet  as  broad  as  long,  trisulcate;  nasal  plate  triangular, 
glabrous;  scrobes  visible  from  above  at  apex,  strongly  arcuate  passing 
beneath  eyes.  Mentum  large,  almost  circular,  concave.  Antenn» 
short;  funicle  7-jointed,  slightly  longer  than  scape;  club  ovate. 
Head  deeply  transversely  depressed  between  eyes,  but  with  a  strong 
superocular  ridge  laterally  bounding  the  depression.  Head  with 
two  smaller  foveiform  depressions  behind  the  large  transverse 
impression.  Prothorax  transverse  with  sides  arcuate.  Elytra  globu- 
lar, with  moderate  humeral  angles;  tenth  elytral  8tri»  confluent  at 
basal  third  with  the  ninth.  Front  cox«b  contiguous;  middle  coxsd 
narrowly  separated;  hind  coxsd  widely  separated.  Legs  short; 
femora  mutic;  articular  surface  of  hind  tibi»  oblique,  glabrous,  but 
with  the  corbels  practically  terminal  or  cavernous;  tibi»  unguiculate; 
third  tarsal  joint  broadly  bilobed;  claws  separate.  Meso-  and 
meta-  thorax  short.  Mesostemal  sidepieces  imeven.  Intercoxal 
process  of  abdomen  large,  quadrate.  Abdominal  sutures  straight; 
abdomen  strongly  inclosed  by  elytra. 

OLAPHYROldBTOPUS  GRinTHODORnS,  new  ipMlet. 

Described  from  five  more  or  less  perfect  specimens  taken  from  the 
stomach  of  a  meadow  lark,  StumeUa  magna  negleda,  which  was  shot 
at  Navasota,  Texas,  December  12,  1907  in  an  open  prairie  by  Mr. 
V.  Bailey.  (Biological  Siu^ey,  No.  67705.)  The  unusual  appearance 
of  this  insect  has  led  me  to  call  it  omUhodorua,  meaning  a  gift  from 
the  birds. 

Length  4.&-5  mm.,  breadth  2.2-3  mm.  Black;  robust,  strongly 
sculptured,  densely  scaly.  Vestiture  brownish  cinereous  with  white 
fascisd.  Beak  densely  scaly,  except  near  tip;  scales  striate,  brownish 
with  a  metaUic  luster.  Nasal  plate  triangular  glabrous,  apically 
notched,  laterally  rimmed.  A  short  carina  leads  from  the  apex  of 
this  plate  but  soon  passes  into  a  median  sulcus  which  is  very  deep 
and  extends  to  the  transverse  depression  of  the  front.  The  two  lat- 
eral sulci  begin  even  with  this  and  also  terminate  in  the  frontal  depres- 
sion. The  areas  between  these  sulci  are  strongly  convex.  Scrobes 
becoming  somewhat  wider  on  sides,  terminated  at  lower  edges  of 
eyes.  Antennal  scape  squamose,  not  passing  the  eyes ;  funicular  j  oints 
all  short,  but  the  first  two  are  longer  than  wide,  the  remainder  be- 
coming gradually  more  transverse;  club  indistinctly  annulate;  fimicle 
and  club  pubescent.  Head  with  strong  transverse  frontal  impression, 
almost  as  long  as  the  eyes  but  separated  from  them  by  a  strong  su- 
perocular ridge.  Occiput  with  two  foveiform  impressions;  cephaUc 
scales  strongly  metallic. 

Prothorax  apicaUy  truncate,  basally  convex,  laterally  strongly 
arcuate;  transverse;  strongly,  deeply  and  irregularly  punctate,  wiUi 
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a  large  deep  irr^ularly  piinctate  median  impression.  Vestiture 
densely  squamose  with  chocolate  brown  scales  and  with  a  median 
and  two  lateral  white  longitudinal  vittaB. 

Scutellum  minute.  Elytra  shining  black,  considerably  broader 
at  humeri  than  prothorax,  somewhat  inflated  behind,  strongly 
inclosing  abdomen,  separable,  and  faintly  separately  roimded  at 
apical  sutural  angle.  Strial  punctures  large,  deep.  Stri»  not 
impressed.  Interspaces  moderately  convex.  Vestiture  consisting 
of  flat  scales  and  erect  scales  clustered  or  single.  The  general  color 
of  the  vestiture  is  chocolate  brown.  A  basal  white  fascia  arises  at 
the  humeri  and  passing  back  to  the  basal  fourth  then  transversely 
to  the  middle,  forms  a  brown  quadrate  basal  area.  On  the  fourth 
interspaces  a  longitudinal  process  leaves  this  transverse  white  band, 
but  does  not  reach  the  second  white  band.  This  latter  is  transverse 
and  post-median.  The  sutural  interspace  from  the  middle  to  apex 
is  clad  with  golden  scales.  The  erect  scales  are  placed  in  a  row  on 
each  interspace  but  are  clustered  in  many  spots  in  front  of  the 
middle.    The  strial  p\mctures  are  closely  covered  with  flat  scales. 

Ventral  parts  closely  squamose,  with  cinereous  scales  on  the  thorax 
and  sides  of  abdomen  and  brown  scales  on  remainder  of  abdomen. 
Mesostemum  transversely  impressed.'  The  intercoxal  portion  of  the 
metathorax  and  the  first  abdominal  s^ment  is  strongly  depressed. 
Second  segment  almost  as  long  as  third  and  fourth.  Fifth  as  long 
as  the  three  preceding. 

Type.— Cfit.  No.  14645,  U.S.Nat.Mus. 

Genus  LACHNOPUS  Sch5nhepp  (1840). 

Ptilopus  SchOnhbrr,  Cure.  Disp.  Meth.,  1826  [not  Meigen]. 
Lacknopui  Sch5nhbbr,  Gen.  et  8p.  Cure.,  vol.  6, 1840,  pt.  1,  p.  380. 

The  type  of  Ptilopus  was  aurifer  Drury.  Lachnopus  was  proposed 
to  take  the  place  of  this  preoccupied  name,  and  hence  has  the  same 
type. 

Genus  EVOTUS  LeConte  (1874). 

Evotus  LeConte,  Amer.  Nat.,  1874,  pp.  458,  459. 

The  monotype  of  this  genus  is  naso  LeConte. 

POLTDBITSINI,  new  tribe. 

Table  of  genera  of  PolydnmnL 

1.  Beak  with  nasal  place  small  and  inconspicuous Pofydnmu  Germar. 

2.  Beak  very  short  and  massive,  with  nasal  plate  laige,  as  wide  as  beak  and  dis- 

tinctly margined Scythropus  SchOnherr. 

Genus  POLYDRUSUS  Germar  (1817). 

Polydnmu  Gebuar,  Mag.  der  Ent.,  vol.  2, 1817,  pp.  339-341 . 
Polydrow*  ScHdNHBRR,  Cure.  Disp.  Meth.,  1826. 

Schonherr  (1826)  designated  undatus  Fabricius  as  type. 
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Genus  SCYTHROPUS  Schanherr  (1826). 
Scythropus  Sch5nherr,  Cure.  Disp.  Meth.,  1826,  p.  140. 
The  originally  designated  type  is  mustela  Herbst. 

BLOSTBOn,  new  tzibe. 
Table  of  genera  ofBlotyrini, 

1.  Scape  attaining  the  middle  of  the  eyee,  the  latter  moderately  prominent,  without 

posterior  orbit Hormorus  Horn. 

2.  8<»pe  barely  attaining  the  anterior  maigin  of  the  eye,  the  latter  spherical,  promi- 

nent, and  with  posterior  orbit Agasj)hserop8  Horn. 

Genus  HORMORUS  Horn  (1876). 

Hormortu  Horn,  Proc.  Amer.  Fhilos.  Soc.,  vol.  15, 1876,  p.  23. 
The  genus  is  monotypic,  based  on  undvlatus  Uhler. 

Genus  AGASPH^ROPS  Horn  (1876). 
AgatphsetopB  Hobn,  Proc.  Amer.  Philos.  Soc,  vol.  16, 1876,  p.  24. 

The  genus  is  monotypic,  based  on  nigra  Horn. 

It  is  possible  that  future  study  may  separate  these  genera  from  the 
Blosyrini  typical,  as  suggested  by  Horn,  but  for  the  present  it  is  best 
to  adhere  somewhat  closely  to  the  Lacordaire  classification. 

SCIAFHUJNI,  new  tribe. 
TahU  of  genera  ofSdaphilini. 

1.  Body  slender,  cylindrical;  antemue  attenuate;  scrobes  very  broad  at  angle,  thence 

narrowing  to  termination Mitostylua  Horn. 

2.  Elytra  robust,  oval;  antenn®  stouter;  scrobes  not  so  broad  at  angle. 

Sciaphihia  Sch5nherr. 

Beyond  the  general  f acies  there  are  few  tangible  generic  differences 
between  these  two  genera. 

Genus  MITOSTYLUS  Horn  (1876). 

Mitoitylui  HosN,  Proc.  Amer.  Fhilos.  Soc.,  vol.  15, 1876,  p.  107. 
DerowmuB  Sharp,  Biol.  Centr.-Amer.,  Coleop.,  vol.  4, 1891,  pt.  3,  p.  168. 

harp's  genus  is  perfectly  congeneric  with  Horn's.  We  designate 
as  type  of  Derosomus  the  first  species,  fragUia  Sharp,  as  it  is  the  only 
one  illustrated.  The  monotype  of  Horn's  genus  is  tenuis  Horn.  The 
genus  as  now  known  includes  six  species  for  which  a  table  is  pre- 
sented. The  two  species  not  before  the  writer  are  scuteUaris  Sharp 
(1911)  and  gVmcua  Champion  (1911).  There  is  scarcely  any  doubt 
but  that  ChasUypantas  Sharp  is  also  a  synonym  of  MUostylvs,  but  no 
specimois  are  before  the  writer. 
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Table  of  species  of  Mitoitylus, 

1.  Body  not  clad  with  long  fine  hain. 

a^.  Thst  funicular  joint  as  long  as,  or  longer  than,  the  second  and  third  together. 

6*.  Vestiture  green,  setae  very  short,  but  erect  (Texas) tenttia  Horn. 

6'.  Vestiture  grayish  with  two  more  or  less  interrupted  prominent  brown  hacm. 

setae  inconspicuous,  decumbent  (Lower  California) gradUs  Horn. 

a'.  First  funicular  joint  not  as  long  as  the  second  and  third  combined;  vestiture 
grayish,  with  two  more  or  less  interrupted  brown  fasciae,  setae  visible,  subre- 
cumbent  (Yucatan) '. ./ragilis  Sharp. 

2.  Body  clad  with  long  fine  hairs. 

«^  Scutellum  squamose,  on  level  with  elytra;  tibiae  squamose  and  hispid  (Texas, 
Mexico) setoffta  Sharp. 

a'.  Scutellum  a  broad  shining  tubercle;  tibiae  with  depressed  setae,  but  without 
erect  hairs  (Guatemala) scutelkaris  Shaip. 

Mr.  Champion's  species  glaucus  belongs  near  setosuSj  but  is  sepa- 
rated by  the  shorter  and  more  abundant  erect  setosity  on  the  elytra, 
the  scales  unifonnly  glaucous,  and  the  prothorax  as  finely  punctured 
as  in  Scutellaria. 

A  full  description  of  setoaus  is  presented  below,  as  this  had  been 
drawn  up  as  a  description  of  a  new  species. 

MITOSTTLUS  SSTOSUS  Sharp. 

Form  slender,  body  black,  surface  densely  covered  with  broad 
truncate  white  scales  and  small  patches  of  ochreous  scales,  and 
bristling  with  slender  hairs.    Length,  4.&-5.5  mm. 

Beak  short,  narrowed  toward  apex,  triangularly  emaiginate  at 
apex  with  an  apical  concave  depressed  smooth  triangular  area 
bounded  by  a  raised  rim;  surface  veiy  roughly  punctured,  irr^ularly 
squamose,  bristling  with  long  hairs;  scrobes  visible  from  above,  broad 
at  apex,  arcuate,  upper  line  directed  toward  eyes,  then  suddenly 
flexed  toward  angle  between  head  and  beak  beneath,  lower  line  more 
moderately  curved,  making  scrobes  widest  at  angle  and  narrowest  in 
downward  projection.  Antennse  elongate  and  very  slender;  scape 
slender,  clavate,  reaching  thorax;  funicle  elongate,  first  and  second 
joints  long,  clavate,  the  first  a  little  longer  than  the  two  following; 
joints  3-7  shorter,  diminishing  toward  club;  club  very  elongate, 
slender,  about  as  long  as  the  last  three  funicular  joints.  Thorax  a 
little  wider  than  long;  base  and  apex  equal,  truncate;  sides  mod- 
erately convex;  surface  veiy  coarsely  pitted,  with  median  carina; 
scaly  vestiture  white  with  a  median  ochreous  vitta.  Elytra  not 
wider  at  base  than  thorax,  without  humeri,  elongate-oval;  stris 
formed  by  closely  approximate  quadrate  punctures;  intervals  each 
with  a  single  row  of  erect  black  bristles;  scales  moderately  close  but 
not  overlapping,  white,  except  with  small  ochreous  spots  before  the 
middle  and  a  larger  transversev  itta  behind  the  middle.  Femora 
scaly  and  bristly;  tibi»  straight  and  clothed  as  femora,  tarsi  slender, 
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pubescent.  Underside  clothed  as  above,  but  with  bristles  shorter 
and  finer;  last  abdominal  with  a  circular  pubescent  depression  with- 
out scales. 

Described  from  26  specimens  collected  by  J.  D.  Mitchell  and  R.  A. 
CJushman  in  the  Chisos  Mountains,  Brewster  County,  Texas,  June 
10-12,  1908. 

Genus  SCIAPHILUS  Schdnherr  (1826). 
Seiaphilus  Sch5nherb,  Cure.  Disp.  Meth.,  1826,  p.  98. 
The  originally  designated  type  is  muricatus  Fabricius. 

THTLACinNI,  new  tiibe. 
Brodiydenni  Horn,  1876. 

Table  of  genera  of  ThylacUini, 

1.  Second  abdominal  with  anterior  edge  straight  or  nearly  so;  scape  not  passing  the 

eyes;  scrobes  usually  prolonged  imder  eyes;  eyes  very  prominent. 

Strophosoma  BiUberg. 

2.  Second  abdominal  with  anterior  edge  arcuate;  scape  passing  the  eyes;  scrobes 

evanescent  before  the  eyes ThylacUes  Germar. 

Genus  STROPHOSOMA  Billberg  (1820). 

Strophosoma  Billbero,  Enum.  Insect.  Mus.  Billb.,  1820. 
8tTopho9omu9  Sch5nhbrr,  Cure.  Disp.  Meth.,  1826,  p.  97. 

The  type  is  eoryli  Fabricius,  as  designated  by  Schdnherr  (1826). 

Genus  THYLACITES  Germar  (1817). 

TkyladUB  Germar,  Mag.  der  Ent.,  vol.  2, 1817,  pp.  339-341. 
Brachyderes  Sch5nhbrr,  Cure.  Disp.  Meth.,  1826,  p.  102. 

Six  species  were  originally  included  in  the  genus,  from  which 
Leach  (1819,  1824)  selected  incanus  Linnrcus  as  type.  Brachyderes 
is  isogenotypic.  Schdnherr  in  1826  designated  fritiUum  Panzer 
(robinix  Herbst)  as  type  of  Thyldcites,  and  in  1833  designated  catar- 
rha>ctu8  (catar<icte8)  Sahlberg  as  type  of  the  same  genus.  The  latter 
species  is  type  of  Sahlberg's  (1823)  genus  CydodereSj  which  therefore 
takes  the  place  of  Schonherr's  erroneously  named  genus,  Thylacites. 

Tribe  XFIC2BBINI  Pierce  (1909). 

Table  of  genera  of  Epicserini.  ' 

I.  Side  pieces  of  mesostemum  very  unequal,  the  epistemum  laiger  and  attaining  the 
elytral  margin,  epimeron  usually  small,  sometimes  very  small. .  .Group  Epiaeri, 

1.  Articular  face  of  hind  tibise  scaly;  support  of  deciduous  piece  of  mandibles  very 

prominent;  antenn®  rather  slender,  club  distinct Anomadus  Horn. 

2.  Articular  face  of  hind  tibise  glabrous;  support  of  deciduous  piece  of  mandibles 

moderately  prominent. 
a^.  Scutellum  transverse,  T-diaped,  the  lobes  separated  from  the  base  by  projec- 
tions of  the  elytra Cleistolophus  Sharp. 
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a^.  Scutellum  basal,  not  as  above. 
6*.  Head  strongly  coDBtricted  behind  the  eyes;  eyes  truncate  behind. 

Bradyrhynchaidei,  new  genua. 
6*.  Head  not  constricted  behind  eyes;  eyes  evenly  convex. 
c*.  Eyes  with  smooth  margin,  especially  behind. 
<P,  Antennse  stout,  last  joint  of  funicle  short,  broad,  and  very  close  to  club; 

alternate  elytral  intervals  elevated Grapftorhinui  Say. 

tP.  Antennse  more  slender,  joints  of  fimicle  conical,  the  last  distant  from 
the  club;  elytral  intervals  equal  in  convexity.  .Epicxrus  Schdnherr. 

c*.  Eyes  without  smooth  margin Stamodertt  Casey. 

II.  Side  pieces  of  mesostemum  diagonally  divided  and  equal  or  very  nearly  so,  the 
epistemum  distant  from  the  elytral  maigin,  from  which  it  is  separated  by  the 
epimeron Group  Artipi. 

3.  Tenth  elytral  stri®  entire. 

a\.  Genffi  feebly  emarginate;  anterior  tibise  not  denticulate  within  but  with  a 
row  of  sharp  spines;  second  segment  of  the  abdomen  not  longer  than  the 

two  following i 0miUu9  Horn. 

a'.  Gense  strongly  emarginate;  anterior  tibise  denticulate  within;  second  s^ment 
of  abdomen  usually  as  long  as  or  longer  than  the  two  following. 
6^  Funicular  joints  elongate,  second  joint  as  long  as  or  longer  than  the  first 

Pantomorus  SchOnhenr. 
6^.  Fimicular  joints  short,  second  joint  shorter  than  the  first. 

Lepidocricut  Pierce. 

4.  Tenth  elytral  strise  confluent  with  the  ninth;  second  segment  of  abdomen  longer 

than  the  two  following;  gense  strongly  emarginate Artipus  Sahlbeig. 

Genus  ANOMADUS  Horn  (1876). 
Ancmadus  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15, 1876,  p.  21. 
The  monotype  of  this  genus  is  obliquiLS  Horn. 

BRADYRHYNCHOIDES,  new  genus. 

This  genus  is  erected  for  Bradyrhynchus  rugicoUis  Sharp  and  a  new 
species.  The  three  species  placed  by  Sharp  in  Bradyrhynchus  are 
placed  by  Champion  in  the  genus  Epagrius  Schonherr.  A  careful 
examination  of  seven  species  placed  by  Champion  in  Epagrius  (not 
Epagrius  Sharp,  which  Champion  renames  Epngriopsis)  disclose  two 
types  of  eyes.  The  type  species  of  Bradyrhynchus  is  hrevirostris 
Sharp  which  has  an  evenly  convex  eye  and  no  constriction  of  the 
head  behind  the  eyes.  Four  of  the  other  species  at  hand  agree  as  to 
this  character.  However,  constrictus  and  rugicoUis  have  a  deep  con- 
striction behind  the  eyes,  which  are  strongly  convex  and  sharply 
truncate  behind.  In  other  respects  the  genus  is  very  similar  to  the 
various  other  genera  in  the  group. 

Type  of  genus. — Bradyrhynchoides  constrictus,  new  species. 

Table  of  species  of  Bradyrhynchoides. 

1.  Prothorax  strongly  foveate;  beak  medially  broadly  depressed,  frontal  constrictioQ 

arcuate  (Mexico) rugicoUis  Sharp. 

2.  Prothorax  feebly  foveate;  beak  medially  sulcate,  frontal  constriction  straight 

(Texas) eonstrictuSy  new  species. 
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BRADTRH7NCHOIDBS  CONSTSICTU8,  ne 

Described  from  three  specimend  collected  at  San  Diego,  Texas, 
April  25,  27,  by  E.  A.  Schwarz. 

Length  6.5-7  mm  ,  width  3-3.2  mm.  Oval,  black,  densely  clothed 
with  pinkish  white,  gray,  and  brown  scales  arranged  in  fasciae,  with 
a  few  translucent  yellowish  recumbent  squamiform  setae. 

Beak  short  and  broad,  not  longer  than  head;  head  with  a  veiy 
deep,  straight  transverse  depression  immediately  behind  the  eyes; 
nasal  plate  strongly  rimmed  by  a  broad  and  deep  convex  line,  con- 
cave, shining,  minutely  punctate,  arcuately  emarginate;  fovea 
elongate,  merging  into  a  deep  median  sulcus;  vestiture  dense,  over- 
lapping, with  sparse  openings  for  the  setae.  Eyes  very  prominent, 
convex,  truncate  behind.  Scrobes  strongly  arcuate;  scape  short, 
stout,  reaching  but  Uttle  beyond  the  middle  of  the  eyes;  funicular 
joints  subequal,  the  first  two  slightly  longer,  aU  but  httle  longer  than 
wide,  white  pubescent;  club  as  long  as  the  three  preceding  joints, 
oval,  brown  pubescent,  but  with  white  pubescence  at  base.  Protho- 
rax  as  long  as  wide,  truncate  at  base,  convex  at  apex  and  sides, 
base  almost  twice  as  wide  as  apex;  median  line  faintly  indicated;  sur- 
face irregularly  pitted;  vestiture  densely  squamose,  sparsely  setose, 
white  with  a  broad  darker  fascia  on  median  line.  Elytra  not  wider 
than  pro  thorax  at  base,  not  greatly  inflated;  striae  not  impressed; 
punctures  large,  rounded,  shallow,  and  distinctly  separated;  inter- 
spaces almost  flat;  vestiture  white  with  a  sinuate  brown  postmedian 
fascia,  and  with  grayish  scales  in  form  of  basal  and  apical  fasciae. 
Setae  sparse.    Undersides  densely  squamose.    Tibiae  denticulate. 

Type:— Ceit.  No.  14649,  U.S.Nat.Mus. 

Genus  GRAPHORHINUS  Say  (1881). 

Graphorhintts  Say,  Descr.  N.  A.  Cure.,  1831,  New  Hannony,  Indiana. 
Graphorrhinvs  Gemminoeb  and  Habold,  Cat.  Coleopt.,  vol.  8,  1821,  p.  2241. 

This  genus  originally  contained  two  species,  of  which  Schdnherr 
selected  in  1833,  vadosTis  Say  to  serve  as  type.  Though  it  presents  a 
different  habitus  from  Epicserus  this  genus  can  only  be  separated  by 
very  poor  structural  characters. 

Genus  EPICrCRUS  Sch5nherp  (18S4). 
Epiaerus  Sch5nherr,  Gen.  et  Sp.  Cure.,  vol.  2,  1834,  p.  323. 

The  originally  designated  type  of  the  genus  is  mexicaTms  Boheman. 
Since  publishing  a  table  of  the  species  of  this  genus  *  other  material 
has  come  to  hand  making  it  worth  while  to  restudy  the  genus. 

1  Jour.  Econ.  Ent.,  vol.  3,  pp.  359-361. 
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Table  o/$peeie$  cfEpiaena, 

A.  Scutellnm  small,  triangakr. 

1.  Frontal  fovea  loond  or  very  ehorHy  oval  and  not  meigiiig  into  a  sokua. 

a^.  Elytra!  atrial  punctures  very  laige,  much  wider  than  the  intervals;  beak 
medianly  broadly  impressed,  subsulcate;  pronotal  punctuation  minute,  with 
few  large  depressions,  median  line  broadly  impressed;  scales  rusty  in  color 

mexieanua  Bc^eman. 
a^.  Elytral  intervals  at  least  as  wide  as  stri». 
b^.  Beak  smooth  on  median  line,  but  with  two  broad  suki  at  sides;  frcHitsl 
puncture  round,  small,  or  moderate.    Strial  punctures  round,  deep  and 
almost  as  wide  as  the  intervals;  all  funicular  joints  longer  than  wide, 
seventh  joint  shortest;  elytral  vestiture  distinctly  fosciate.tmMcahK  Say. 
6*.  Beak  broadly  impressed  on  median  line;  fourth,  fifth,  and  sixth  funicular 
joints  about  as  wide  as  long,  monilifcNrm;  seventh  longer;  elytral  vesti- 
ture unicolorous,  grayish widJuani,  new  species. 

2.  Frontal  fovea  elongate,  merging  into  frontal  sulcus  of  beak. 
a^  Funicular  joints  elongate. 

b^.  Very  large  species  (16  mm«)>  eljrtra  not  more  than  one-half  longer  than  wide; 

prothoraz  shallowly  impressed  along  middle hicanui  Horn. 

6^.  Smaller  species  (under  10  mm.);  elytra  almost  twice  as  long  as  wide;  pro- 
thorax  medianly  sulcate texanui  Casey. 

a*.  Funicular  joints  3-6,  about  as  wide  as  long, 
c^.  Elytra  from  one-half  to  two-thirds  longer  than  wide. 

d^.  Seventh  funicular  joint  evidently  longer  than  sixth;  median  line  of 

prothorax  sulcate;  length  8-10  mm sulcatuiCaaey. 

cP,  Seventh  funicular  joint  hardly  if  any  longer  than  sixth;  median  line 
hardly  indicated;  elytra  about  one-half  longer  than  wide;  length 

4.5-6.5  mm lepidoUa  Tierce. 

c'.  Elytra  but  slightly  longer  than  wide ./ormidolosui  Boheman. 

B.  Scutellum  transverse,  broadly  oval;  frontal  fovea  small,  round;  beak  smooth  on 

median  line;   funicular  joints  elongate,  seventh  shortest;  vestiture  lasciate 

benjamini,  new  species. 

SPICJBRUS  IMBSICATUS  Say. 

This  species  while  quite  variable  in  formi  due  to  the  inflation  of  the 
abdomen  in  the  fezmJe,  nevertheless  has  a  f acies  different  from  any 
of  our  other  species.  Typical  specimens  are  at  hand  from  Washing- 
ton, District  of  Columbia;  Travilah  and  Locust  Grove,  Maryland; 
Sharpsburg,  Virginia;  Catoosa,  Georgia;  St.  Louis  and  Sedalia,  Mis- 
souri, and  Tonganoxie,  Kansas  (T.  B.  A.).  A  series  of  smaller  indi- 
viduals with  somewhat  smaller  strial  punctures  is  at  hand  from 
Arkansas  (taken  on  strawberry,  June  11),  and  Texas.  Another  sioii- 
lar  series  is  at  hand  from  Nebraska.  Western  Kansas  and  Texas 
forms  frequently  are  almost  unicolorous,  gray. 

BPICSRUS  WICKHABffl,  iMW  fptdes. 

Described  from  eight  specimens  from  New  Mexico,  collected  by 
Professor  Wickham,  in  whose  honor  the  species  is  named.  One  speci- 
men from  the  Continental  Divide  of  New  Mexico  (Townsend),  two 
from  Colorado,  and  one  from  Wasatch,  Utah,  June  27  (Hubbard  and 
Schwarz)  are  also  at  hand. 
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Length  7.5-9  mm.,  width  3-4  mm.  Form  elongate,  oval,  robust  in 
female,  slender  in  male.  Body  black,  moderately  densely  clothed 
with  oval,  flat  scales  of  a  grayish  color  with  no  color  pattern.  Beak  a 
little  longer  than  head,  longer  than  wide,  not  separated  from  front 
by  a  depression;  nasal  plate  very  broad,  ogival,  basally  angulately 
emarginate,  smooth,  rimmed;  fovea  deep  and  round,  median  line 
impressed  from  a  short  distance  in  front  of  fovea  to  tip,  the  impres- 
sion broadened  in  front;  lateral  impressions  deep,  short;  surface  of 
head  and  beak^  closely  punctate,  especially  toward  apex  of  beak, 
vestiture  moderately  dense  except  on  a  triangular,  strongly  punctate, 
impressed  area  surrounding  the  nasal  plate;  setse  sparser.  Scrobes 
deep;  scape  reaching  beyond  middle  of  eyes;  funicle  with  third  to 
sixUi  joints  about  as  wide  as  long,  others  longer.  Prothorax  a  little 
wider  than  long,  deeply  and  broadly  impressed  on  median  line,  finely 
punctate  with  few  large  impressions;  vestiture  not  very  dense. 
Elytral  strial  punctures  round,  small,  setigerous;  intervals  wide,  the 
alternate  intervals  somewhat  more  convex  at  base;  vestiture  moder- 
ately densely  squamose  with  sparse  decimxbent  setae.  Undersides 
squamose  and  more  densely  setose. 

Type.—CB.t.  No.  14647,  U.S.NatJtfus. 

SPICSRUS  BSNJAMnn,  IMW  spMiM. 

This  very  interesting  species  differs  from  all  other  species  in  the 
United  States  by  the  shape  of  its  scutellum. 

Length  11  mm.,  width  5.2  mm.  Form  robust.  Black,  densely 
clothed  with  white  and  coppery  brown  scales  of  various  shades 
arranged  in  definite  patterns.  Beak  as  long  as  head,  as  wide  as  long, 
not  separated  from  the  front  by  a  depression;  nasal  plate  broad, 
ogival,  deeply  arcuatdy  emarginate,  smooth,  concave,  rimmed;  fovea 
small,  round;  median  area  very  broadly  and  shallowly  impressed; 
lateral  impression  short  and  deep;  surface  of  head  and  beak  irregu- 
larly punctate,  closely  squamose,  sparsely  setose;  fimicidar  joints  a 
little  longer  than  wide.  Eyes  evenly  and  broadly,  but  not  strongly, 
convex.  Prothorax  finely  punctate,  coarsely  foveate;  densely  squa- 
mose, with  white  median  and  lateral  fasciae;  median  line  faintly 
impressed.  Elytral  strial  punctures  round,  separated,  almost  filled 
^th  scales;  intervals  wide.  Vestiture  of  elytra  dense,  cupreous 
brown  with  unconnected  whitish  spots  representing  the  usual  bands, 
and  with  the  sides  white. 

Type.'-CeLt.  No.  14648,  U.S.Nat3Ius. 

Described  from  a  single  specimen  from  Texas,  and  named  in  honor 
of  Dr.  Marcus  Benjamin,  in  acknowledgment  of  many  courtesies. 

In  form  of  scutellum  this  species  presents  an  approach  to  Cleis- 
tolophis,  which  has  been  included  in  the  foregoing  table  of  genera 
for  purposes  of  comparison.  A  study  of  typical  specimens  shows 
that  this  species  does  not  share  the  essential  characters  of  GleistoUyphus, 
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Genus  STAMODERES  Casey  (1888). 

Mimetet  Sch5nherb,  Mantdas.  Sec.  Cuic.,  1847,  p.  23  [not  EschBcholtz,  1818]. 
Stamoderes  Cabby,  Ann.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  236. 

The  type  of  SchSnherr's  preoccupied  genus  is  setulosiu  (Schdnhwr) 
Lacordaire.  The  monotype  of  Casey's  genus  is  unijormia  Casey. 
Colonel  Casey  ^  has  pointed  out  the  possibility  of  these  geneara  being 
synonymous  and  the  descriptions  would  so  indicate.  Both  species 
are  Califomian  and  are  possibly  synonymous  also.  The  only  mate- 
rial at  hand  may  be  considered  setvlosus.  It  is  f^m  Scotia,  Cali- 
fornia, May  20  (H.  Soltau),  and  was  formerly  placed  by  the  writer 
under  the  name  seniculus  Horn. 

In  appearance  this  genus  is  nearer  the  group  Artipi,  but  the 
available  characters  place  it  close  to  Epicsania, 

Genus  OMILEUS  Horn  (1876). 
Omileus  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  102. 
The  monotype  of  the  genus  is  epicaroides  Horn. 

Genus  PANTOMORUS  Schbnherr  (1840). 

Pantomorus  ScHdNHBRR,  Gen.  et  Sp.  Ciuc.,  vol.  5,  1840,  p.  942. 
Aram%giL8  Hqrn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  93. 
Phacepholis  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  95. 

An  examination  of  the  typical  species  of  Pantomorus  (dlbimffnaius 
Boheman),  Aramigus  (tessdaius  Say),  and  Phacepholis  (degans  Horn) 
causes  the  writer  to  consider  these  genera  identical,  as  Champion  has 
already  stated  in  the  Biologia  Centrali-Americana.^ 

The  following  table  is  proposed  for  the  species  of  the  United  States: 

TabU  of  species  of  Pantomorus. 

I.  Posterior  tibise  with,  at  most,  a  double  row  of  spines  at  tip. 

Subgenus  Pantomorus  Schdnhenr. 

1.  Denticulation  of  anterior  tibise  fine;  surfoce  densely  scaly tesselatus  Say. 

2.  Denticulation  of  anterior  tibiie  strong;  surface  not  densely  scaly. .  .fulleri  Horn. 

II .  Posterior  tibiffi  with  an  oval  scaly  disk  at  tip Subgenus  PhacephoUi  Horn. 

3.  Anterior  tibiae  only  denticulate.    Fimicular  joints  elongate,  the  second  much 

longer  than  the  first  and  considerably  longer  than  the  two  following. 
a},  Prothorax  squarely  truncate. 
b^.  Denticulation  of  anterior  tibise  fine;  color  of  vestiture  yellowish  green. 

elegcms  Horn. 
b^.  Denticulation  of  anterior  tibiee  very  strong;  second  funicular  joint  about 
equal  to  the  three  following  joints;  vestiture  brilliant  bluish  green. 

vtrufw  Champion. 

a^.  Prothorax  obliquely  truncate;  denticulation  of  anterior  tibiie  moderately 

strong;  vestiture  brownish nebraskensis^  new  species. 

4.  Anterior  and  median  tibise  denticulate,  the  latter  sometimes  very  minutely; 

prothorax  obliquely  truncate. 

1  Aim.  Now  York  Aoad.  Sd.,  voL  4, 1888,  p.  288.  >  Coleoptwt,  toL  4,  pt.  8,  p.  SU. 
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a^.  Second  funiculwr  joint  much  longer  than  the  first  and  consideiably  longer  than 
the  two  following. 
6^  Vestiture  green;  second  abdominal  segment  longer  than  or  as  long  as  the 

two  following  segments metallicus,  new  species. 

b^.  Vestitore  grayish;  second  abdominal  segment  longer  than  the  two  following 

segments texanus,  new  species. 

(P.  Second  funicular  joint  subequal  to  the  fint,  or  but  slightly  loi^r,  and  sub- 
equal  to  the  two  following. 

c^  Elongate,  elytra  at  least  twice  as  long  as  wide candidus  Horn. 

c'.  Small  and  stout,  elytra  not  twice  as  long  as  wide. 
cT.  Strial  punctures  plain;  scaly  vestiture  not  overlapping,  erect  setae  squa- 

miform,  truncate palUdus  Pierce. 

tP.  Strial  punctures  almost  covered  by  vestiture;  scaly  vestiture  closely  over- 
lapping; erect  setee,  long,  hair  like,  black  and  white obscurua  Horn. 

PAirroMORus  (PAirroicaRns)  tbssblatus  say. 
Aramigtu  tesselatus  Horn. 
The  nasal  plate  in  this  species  is  very  short  and  broad.  The  pos- 
terior rim  is  distinct  and  broadly  angulate,  reaching  the  lateral 
mar^  of  the  beak.  This  gives  the  appearance  of  a  deep  emargina- 
tion.  The  nasal  plate  is  so  short  and  depressed  that  it  is  likely  to  be 
overlooked ;  the  margin  is  biconvex,  emarginate  at  center.  Mandibles 
squamose. 

PANTOMORU8  (PANTOMORUS)  FULLSRI  Ham. 

Aramigus/ulUn  Horn. 
PanUmona  olindx  Perkins. 
Pantomorusfulleri  Champion. 

The  nasal  plate  in  this  species  is  entirely  different,  being  ogival, 
much  deeper  than  'm  ieaaelaius  and  occupying  at  base  about  one- 
third  the  width  of  the  beak;  it  is  concave,  and  angulately  emai^nate. 
Mandibles  squamose. 

PAHTOMORXTS  (PHACBPHOUS)  BLEOANS  Horn. 

Phacepholis  elegans  Horn. 
The  nasal  plate  is  crescentiform.  The  mandibles  are  squamose. 
CShampion  calls  attention  to  a  row  of  tubercles  on  the  second  ventral 
s^ment  of  the  abdomen  in  the  male  and  states  that  this  species  has 
5.  In  the  series  before  the  writer  are  20  without  tubercles  and  3 
with  them  (from  San  Diego,  Texas).  Only  two  tubercles  are  strong 
and  there  is  a  varying  number  of  minute  granulations. 

PANTOMORUS  (PHACBPHOUS)  VmmiS  Chunplni. 

Ejricasna  viridis  DvQta  in  a  letter. 

Phaoepholis  viridis  CmTTENDEN,  manuscript. 

Phacepholis  elegans  {viridis  Chittenden)  Pierce,  1909. 

ParUoTnorus  viridis  Champion,  Biol.  Centr.-Amer.  Coleop.,  vol.  4,  pt.  3,  p.  336, 

Dec.,  1911. 
Pantomorus  viridis  Chtttendkn,  Ptoc.  Ent.  8oc.  Waah.,  yd,  14,  pp.  106,  107, 

June  19, 1912. 

80459*— Proc.N.M.vol.45— 13 ^27 
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This  beautiful  weevil  was  formerly  considered  by  Mr.  E.  A. 
Schwarz  and  the  writer  as  a  variant  of  eUgans.  When  the  writer 
quoted  Doctor  Chittenden's  manuscript  name  in  print  he  was  under 
tlie  distinct  impression  that  it  had  been  published;  otherwise  he  would 
not  have  used  it.  Since  Mr.  Champion  has  published  a  colored  illus- 
tration and  a  brief  statement  concerning  its  characters  the  species 
may  be  credited  to  him.  Of  the  six  specimens  of  Doctor  Chittenden's 
typical  material  before  the  writer  in  1909  one  was  presented  by  the 
United  States  National  Museum  to  Mr.  Champion  and  this  was  fig- 
ured. The  series  in  the  United  States  National  Museum  bears  the 
type  number  9756.  It  is  very  regrettable  that  this  confusion  has 
arisen.  Doctor  Chittenden's  description  unfortunately  comes  too 
late  to  give  him  the  credit  that  should  belong  to  him  for  discovering 
the  species. 

In  making  the  present  study  the  conclusion  had  already  been 
reached  that  viridia  was  sufficiently  distinct  to  be  given  specific  rank 
and  it  was  so  placed  in  the  present  manuscript  when  Mr.  Champion's 
notes  came  to  hand. 

The  characters  given  in  the  table  will  assist  in  differentiating  it 
from  elegcmSf  but  the  following  are  also  of  value:  nasal  plate  smaD, 
triangular,  emarginate,  and  somewhat  obscured  by  the  long  hairs 
surrounding  it;  mandibles  squamose;  ventral  tuberdes  on  the  second 
segment  of  the  male  merely  granulations. 

PANTOMORU8  (PHACXPHOUS)  NXBRASKXIISIS,  ii«ir  ^pedei. 

Described  from  a  single  specimen  from  Lincoln,  Nebraska  (Wick- 
ham). 

Length  6  mm.,  width  2.3  mm.  Elongate,  of  the  form  of  fuOmf 
reddish,  densely  covered  with  li^t  brownish  scales  and  sparsely  with 
erect  squamiform  setsB.  Head  and  beak  nearly  as  long  as  prothorax; 
head  hardly  constricted  behind  the  eyes;  densely  covered  with  pale 
round,  striate  scales  and  white  squamose  set®;  nasal  plate  veiy 
small  strongly  crescentiform,  behind  which  is  a  large  squamose, 
depressed  ogival  area;  median  line  deeply  and  sharply  sulcate  to 
apex  of  depressed  area.  Eyes  evenly  convex.  Antennae  with  scape 
surpassing  the  eyes;  fimicular  joints  all  longer  than  wide,  the  second 
joint  longer  than  the  first  and  longer  than  the  two  following.  Pro- 
thorax  slightly  wider  than  long,  apically  convex,  basally  sinuate, 
laterally  convex;  apex  obliquely  truncate;  disk  moderately  convex, 
medially  sulcate,  densely  squamose;  scales  arranged  in  longitudinal 
fasci»  of  dark  and  li^t  brown,  the  middle  fascia  brown.  Elytra 
oval,  sides  feebly  arcuate,  siurface  striate,  strial  punctures  close, 
squamigerous;  intervals  densely  squamose,  sparsely  setose;  imder- 
sides  not  so  densely  squamose.  Anterior  tibi»  moderately  strongly 
denticulate;  median  tibi»  not  denticulate. 

2Vp6.— Cat.  No.  14660,  U.S.Nat.Mus. 
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PANTOMORUS  (PHACSPHOUS)  MBTALUCUS,  IM 

Described  from  four  specimens  from  Onaga,  Kansas  (Wickham)* 
Another  specimen  from  Kansas  is  also  at  hand. 

Length  6  nmi.,  width  2.6  nmi.  Very  similar  to  degana  in  form 
and  color,  from  which  it  differs  mainly  by  having  the  median  tibisd 
minutely  denticulate.  The  nasal  plate  is  triangular  but  very  deeply 
emarginate  and  more  nearly  resembles  that  of  viridis  than  of  elegans. 

It  is  possible  that  future  collecting  will  connect  this  Kansas  form 
as  a  race  of  one  of  the  Texas  species. 

Type.—CsLt.  No.  14651,  U.S.Nat.Mus. 

PANTOMORX7S  (PHACSPHOUS)  TSZANUS,  IMW  ^podei. 

Described  from  two  specimens  from  Texas  (C.  V.  Riley  collection). 
A  third  specimen  is  at  hand  labeled  Kansas. 

Length  7  mm.,  width  3  mm.  This  species  is  of  the  color  and  form 
of  candidus  Horn  but  differs  so  strongly  in  the  antennal  characters 
that  it  seems  necessary  to  separate  it.  It  is  of  course  possible  that 
these  represent  the  two  sexes  or  two  races  of  a  species  intermediate 
as  to  antennal  structure.  The  funicular  joints  are  all  very  elongate, 
and  the  second  is  considerably  longer  than  the  first  and  also  than 
the  third  and  fourth  combined.  The  nasal  plate  is  very  small,  and 
strongly  arcuate  on  both  margins. 

Type.— CsLt.  No.  14652,  U.S.Nat.Mus. 

The  Kansas  specimen  is  a  male  and  has  several  tubercles  in  the 
second  ventral  segment. 

PANTOMORUS  (PHACBPHOUS)  CANDmUS  Horn. 
Phacepholia  Candida  Horn. 
The  nasal  plate  is  very  small,  convex,  and  strongly  emarginate. 
The  males  have  a  row  of  tubercles  on  the  second  ventral  segment. 

PANTOMORUS  (PHACSPHOUS)  PALUDU8  Pterce. 

PJutcepholis  pallida  Piebce. 
The  nasal  plate  is  tiny,  triangular  and  strongly  emarginate.  In 
this  species  the  strial  punctures  vary  from  minutely  setigerous  to 
squamigerous.  The  material  studied  is  from  Corpus  Christi,  Wades, 
Beeville,  Sharpsburg,  Brownsville,  and  San  Antonio,  Texas.  Speci- 
mens from  Kingsville,  Texas,  May  12,  1912  (E.  E.  SchoU),  were 
recorded  as  injurious  to  cotton.  The  male  has  a  row  of  minute  gran- 
ulations on  the  second  ventral  segment. 

PANTOMORUS  (PHACBPHOUS)  OB8CURUS  Horn. 
Phaeepholis  obscwra  Horn. 
The  nasal  plate  is  tiny,  triangular  and  emarginate.    The  vestiture 
of  the  strial  punctures  also  varies  in  this  species  in  the  single  series 
from  Mineral  WeUs,  Texas,  in  the  same  manner  as  in  preceding  species. 
The  ventral  segment  in  the  male  has  a  row  of  small  tubercles. 
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Ganus  LEPIDOCRICUS  Pierce  (1910). 
crietM  PiXBCE,  Joum.  Econ.  Ent.,  vol.  3,  1910,  p.  362. 
>nu8  is  monotypic,  based*  on  herricki  Pierce. 

LXPIDOCRICUS  HKHRICin  Pierce. 

al  of  this  species  in  addition  to  the  types,  which  were  from 
Mississippi,  are  at  hand  from  Waveland,  Mississippi;  Fort 
1  Onaga,  Kansas;  and  Lincohi,  Nebraska.  The  Onagaspeci- 
re  taken  from  stomachs  of  StwmeHa  nuigna,  the  meadow  lark, 
Crevecoeur,  April  24,  1895.  The  nasal  plate  is  very  indis- 
l  is  not  defined  by  a  distinct  rim.  It  is  in  general  convex  in 
nd  emarginate  at  tip. 

Genus  ARTIPUS  Sahlberg  (1828). 

s  Sahlbbbq,  Peric.  £nt.  Spec.  Ins.,  1823,  p.  22. 

^nus  is  monotypic,  based  on  coryccBus  Sahlberg. 

Tribe  BABTKOTINI,  Bedel  (188d). 

Table  of  genera  of  Barynotini. 

ee Barynotus  Gennar. 

:>niiate Barypeitheg  Duval. 

Genus  BARYNOTUS  Germar  (1817). 
^tu8  Gebmar,  Mag  der  Ent.,  vol.  2,  1817,  pp.  339-341. 
mus  included  two  species,  of  which  Schonherr  (1826)  desig- 
8curu8  Fabricius  as  type. 

Genus  BARYPEITHES  J.  Duval  (1888). 

tithes  J.  Duval,  Gen.  Col.  Cure.,  1865,  p.  13. 

Ithes  GsMMmoER  and  Harold,  Cat.  Coleopt.,  vol.  8, 1871,  p.  2284. 

riginally  designated   type  is  (rufipes  J.  Duval)   suUdfrons 

1.  

TBIGK>lf OSCimNX,  new  tdbe. 

ily  American  genus  is  Trigonoacuta  Motschulsky,  which  has 
ular  surfaces  of  the  hind  tibiae  strongly  cavernous  and  scaly, 
claws  free. 

Genus  TRIGONOSCUTA  Motschulsky  (1882). 
\o»c%Ua  Motschulsky,  Etud.  Ent.,  vol.  1,  1852,  p.  79. 
mus  is  monotypic,  based  on  pUoaa  Motschulsky. 

CALTPTILLINI,  new  tribe. 

dy  American  genus  is  Calyptilbis  Horn,  which  has  the  maxills 
v'isible  at  the  sides  of  the  mentum,  and  the  claws  free. 

Genus  CALYPTILLUS  Horn  (1876). 
illus  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15, 1876,  p.  27. 
onotype  of  the  genus  is  cryptops  Horn. 
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IBlR^AXJ^irR^LJNlNJB:^  new  Bul>&niily. 
Table  of  tribes  of  Brackyrkininss. 

I.  Eljrtra  scarcely  surpaasing  width  of  prothorax  at  base,  humeral  angles  rounded; 

body  apterous;  metastemum  short,  intercoxal  piece  large,  broad. 

1.  Tarsal  claws  free. 

a^.  Corbels  of  posterior  tibiBB  cavernous Gblbuthbtini,  new  tribe. 

a*.  Corbels  of  posterior  tibise  open. 
b^.  Antennae  more  or  less  long  and  slender;  outer  joints  of  funicle  long. 

BRAGHTBmNiKi  Bodol  (1885). 

6'.  Antennae  at  least  moderate,  robust  for  the  most  part;  outer  funicular  joints 

short  or  moniliform Tbaghtphl(bini,  new  tribe. 

2.  Tarsal  claws  connate.  * 

c*.  Corbels  of  posterior  tibiae  cavernous Oosomini,  new  tribe. 

c^.  Corbels  of  posterior  tibiae  open. 

(P.  Antennal  club  oval,  rarely  oblong-oval Simoini,  new  tribe. 

cP.  Antennal  club  slender,  elongate Laparocerini,  new  tribe. 

II.  Elytra  wider  than  prothorax  at  base. 

1.  Body  apterous;  metasternimi  short,  intercoxal  piece  large;  tarsal  claws  con- 

nate; corbels  of  posterior  tibiae  cavernous Episomini,  new  tribe. 

2.  Body  usually  winged;  metasternimi  elongate;  intercoxal  piece  variable. 
a^.  Tarsal  claws  free. 

6*.  Corbels  of  posterior  tibiae  cavernous Eusttlini,  new  tribe. 

&^.  Corbels  of  posterior  tibiae  open;  intercoxal  piece  small,  ogivBl, 

Mylloobrini,  new  tribe, 
a'.  Tarsal  claws  connate;  corbels  of  posterior  tibiae  open;  intercoxal  piece  small 

pgival ■ Phtllobuni  Bedel  (1886). 

• 

No  representatives  of  the  Oosomini,  Episomini,  Laparocerini,  or 
Mylloceiini  occur  in  North  America. 

CXLXUTHXTINI,  new  tribe. 

Only  one  American  genus,  Agraphia  Schdnheir,  may  be  pro- 
visionally referred  here.  It  bears  a  strong  resemblance  tt)  Celeu- 
Oietes,  but  differs  in  important  respects. 

Genus  AGRAPHUS  Say  (1831). 
Agraphus  Sat,  Descr.  N.  A.  C5urc.,  1831,  p.  13. 
The  monotype  of  this  genus  is  beUicus  Say.     It  was  originally  used 
as  a  subgenus  in  Peritelus. 

Tribe  BBACHTBHININI  Bedel  (1885). 
Table  of  genera  of  Brackyrhinini. 

1.  Metastemal  side-pieces  entirely  concealed  by   the  elytra;  suture  obliterated. 

Hind  tibifie  with  two  short  fixed  spurs Brachyrhinua  Latreille. 

2.  Metastemal  suture  distinct  in  entire  length. 
a^.  Metasternal  side-pieces  linear. 

6^.  Hind  tibiae  with  two  short,  fixed,  terminal  spurs;  first  suture  of  abdomen 

feebly  arcuate.    Front  slightly  transversely  impressed SdojAihes  Horn. 

6^.  Hind  tibisB  without  terminal  spurs;  first  suture  strongly  arcuate  at  middle. 

•    Front  not  impressed Agrontis  Horn. 

a^.  Metastemal  side-pieces  moderately  wide.    Hind  tibise  without  terminal  spur; 
first  suture  of  abdomen  strongly  arcuate  at  middle Neoptochus  Horn. 
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Genus  BRACHYRHINUS  Latreille  (1802). 

Brackyrkinus  Lathbillb,  Hist.  Nat.  Gen.  et  Part.  CniBt  et  Ins.,  vol.  3, 1802,  p.  200. 
OtiorhyruhuM  Gbrmar,  Ins.  Spec.  Nov.,  1824,  p.  343. 

The  type  of  the  genus  is  ligtistici  Linnsdus,  designated  by  virtue  of 
elimination  by  Latreille  (1807)  and  Bedel  (1881).  Latreille's  (1810) 
designation  of  viridis  as  type  is  not  acceptable  as  that  species  was 
not  originally  included.  The  type  of  Otiorhynchus  is  cUwipes  (Olivier) 
Bonsdorff  designated  by  Schdnherr  (1826)  and  is  congeneric  with 
liguatid,  but  represents  a  different  subgenus. 

Genus  SCIOPITHES  Horn   (1876). 
SciopUhes  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  62. 
The  genus  is  monotypic,  based  on  obscurus  Horn. 

Genus  AGRONUS  Horn  (1876). 

Agronus  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  63. 

Of  the  two  original  species  we  hereby  designate  the  first,  cinerariut 
Horn,  as  type. 

Genus  NEOPTOCHUS   Horn  (1876). 
Neoptochtu  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  .15,  1876,  p.  64. 
This  genus  is  monotypic,  based  on  adspersus  Boheman. 
TBACHTPHLOONI,  new  tribe. 
Table  of  genera  of  TnuhyphUjeini. 

1.  Metathoracic  side  pieces  entirely  concealed;  eyes  with  distinct  orbital  groove. 

a^ .  Scrobes  superior,  very  short  and  deep,  not  reaching  the  eyes;  anterior  and  middle 
tibiae  feebly  mucronate Cercopeui  Schdnhert. 

a'.  Scrobes  lateral,  long,  passing  directly  backward  and  inclosing  the  eyes;  tibie 
strongly  mucronate Chxtednu  Horn. 

2.  Metathoracic  side  pieces  visible;  suture  at  least  moderately  distinct. 

bK  Beak  with  a  fine  arcuate  groove  between  the  anterior  extremities  of  the  eyes; 
scrobes  lateral,  rather  narrow,  deep  anteriorly,  graduaUy  evanescent,  feebly 
arcuate,  directed  upon  or  nearly  attaining  the  eyes Panormus  Casey. 

6'.  Beak  with  deep  transverse  impression  at  base;  scrobes  lateral,  deep,  moderately 
arcuate  and  passing  directly  backward  to  the  eye Tradiyphkeua  Germv. 

Genus  CERCOPEUS  Schonherr  (1848). 

Cercopetis  Sch5nherr,  Cren.  et  Sp.  Cure.,  vol.  7,  1843,  pt.  1,  p.  154. 
Cercopius  Gemminoeb  and  Harold,  Cat.  Coleopt.,  vol.  8,  1871,  p.  2287. 

The  type  of  the  genus  is  chrysorJums  Say  by  original  designation. 

Genus  CH^TECHUS  Horn  (1876j. 
Chsetechtu  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  77. 
The  genus  is  pionotypic,  based  on  setiger  Horn. 
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Genus  PANOHMUS  Casey  (1888). 
Pcmormus  Casey,  Ann.  New  York  Acad.  Sd.,  vol.  4,  1888,  p.  269. 
The  monotype  of  the  genus  is  aetosus  Casey. 

Genus  TRACHYPHLCEUS  Germar  (1817). 
TrachyTpMaus  Gsrmar,  Mag.  der  Ent.,  vol.  2, 1817,  pp.  339-341. 
The  monotype  of  the  genus  is  aeabricuLua  Linn»us. 

SQCOINI,  new  tribe. 

Table  of  genera  ofSinunni. 

I.  Side  pieces  of  mesostemum  very  unequal,  the  epistemum  laiger  and  attaining  the 
elytral  margin,  epimeron  usually  small,  sometimes  very  small. 

1.  First  abdominal  suture  straight  or  extremely  nearly  so Group  Paraptochi. 

a'.  Scrobes  lateral Paraptochus  Seidlitz. 

a*.  Scrobes  superior. 

6^  Antennal  scape  not  attaining  the  prothorax;  eyes  small;  second  ventral  seg- 
ment shorter  than  the  two  following  together Stenoptochua  Casey. 

l^.  Antennal  scape  long  and  slender,  passing  distinctly  beyond  the  anterior 
margin  of  the  prothorax;  eyes  large;  second  segment  as  long  as  the  two 
following  together Orthoptockus  Casey. 

2.  First  abdominal  suture  arcuate Group  PerUeli. 

a}.  Cotyloid  surface  of  the  hind  tibise  glabrous;  eyes  with  or  without  orbital 

groove. 

6'.  Integuments  sparsely  pubescent Omia$  Grermar. 

&^.  Integum^its  squamose. 
c*.  Scrobes  superior  and  convergent  above. 
d^.  Beak  narrowed  to  tip. 
e^.  Beak  longer  than  head;  scrobes  very  short,  terminal. 

Thricolepii  Horn. 
^.  Beak  shorter  than  head;  scrobes  attaining  the  eyes. 

'  PeriUloptis  Horn. 

tP,  Beak  dilated  at  apex,  short;  scrobes  very  feebly  convergent,  short,  not 
attaining  the  eyes;  second  ventral  segment  as  long  as  the  third  and 
fourth. 

p.  Posterior  tibia  with  two  short  fixed  spurs PerUelodes  Casey. 

/*.  Posterior  tibia  without  fixed  spurs PeriUlintu  Casey. 

c*.  Scrobes  more  lateral,  not  convergent  above. 
g^.  Scape  about  as  long  as  the  funicle. 

h^.  Scrobes  not  attaining  the  eyes Oeoderces  Horn. 

h^,  Scrobes  attaining  and  partially  enveloping  the  eyes. 

Oeodercodes  Casey. 

g^.  Scape  much  shorter  than  the  funicle Aragnomui  Horn. 

0^.  Cotyloid  sur&tce  of  the  hind  tibiae  squamose. 
t^  Scrobes  superior,  slightly  convergent  above.    Eyes  indistinctly  surrounded 

by  a  groove.    Scape  feebly  arcuate DysUeheua  Horn. 

t*.  Scrobes  lateral,  not  at  all  convergent.    Orbital  groove  deep. 
/.  Scape  arcuate  and  slightly  twisted;  scrobes  lateral,  deep  and  attaining  the 

eyes Eucyllus  Horn. 

j*.  Scape  straight  or  very  feebly  arcuate, 
ib^  Scrobes  very  shallow,  xxwteriorly,  not  attaining  the  eyes. 

ThinoxenuB  Horn. 
F.  Scrobes  deep,  attaining  the  eyes Rhypodillus  Cockerell. 
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itemum  diagonally  divided  and  equal  or  very  nearly  so,  epi* 
om  me  elytnd  margin,  separated  by  the  epimeron. 

Group  ApkmtL 
i  rounded,  body  apterous ApkrastuM  ScbOnter. 

PARAPTOCHUS  Seidlitz  (1868). 
*z,  Berl.  Ent.  Zeit.,  Beiheft,  1868,  p.  35  note, 
ded  on  californicus  Seidlitz. 

STENOPTOCHUS  Casey  (1888). 

,  Ann.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  250. 

LOtypic,  based  on  inconsians  Casey. 

ORTHOPTOCHUS  Casey  (1888). 
,  Ann.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  281. 
lotypic,  based  on  aquawiger  Casey. 

enus  OMIAS  Germar  (1817). 

g.  der  Ent.,  vol.  2,  1817,  pp.  339-341. 

s,  Gen.  et  Sp.  Cure.,  vol.  7,  1843,  pt.  1,  p.  144. 

as  is  rotundatus  Fabricius,  designated  by  Schdn- 
)f  Mylacus  is  murinus  Boheman,  as  originallj 
?  Gemminger  and  Harold  (1871)  is  therefore 
Bty  be  known  as  Rhinomias  Reitter  (1894). 

IS  THRICOLEPIS  Horn  (1876.) 

*roc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  68. 

lal  species  we  designate  the  first,  inamata  Horn, 

s  PERITELOPSIS  Horn  (1876). 
Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  70. 
lotypic,  based  on  globiventris  LeConte. 

s  PERITELODES  Casey  (1888.) 
Lnn.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  282. 
lotypic,  based  on  ohtectus  Casey. 

s  PERITELINUS  Casey  (1888). 
Urn.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  263. 
Lotypic,  based  on  variegatu8  Casey. 

us  GEODERCES  Horn  (1876). 
yc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  70. 
jrpe  is  mdanothrix  Earby. 
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Ganus  GEODERCODES  Casey  (1888). 
O^odereodes  Cabby,  Ann.  New  York  Acad.  Sci.,  vol.  4,  1888,  p.  266. 
The  genus  is  monotypic,  based  on  latipennis  Casey. 

Genus  ARAGNOMUS  Horn  (1876). 
AragnomuB  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  72. 
The  genus  is  monotypic,  based  on  griseus  Horn. 

Genus  DYSTICH^US  Horn  (1876). 
Dystkheua  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  73. 
The  genus  is  monotypic,  based  on  insignis  Horn. 

Genus  EUCYLLUS  Horn  (1876). 
EucyUus  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  74. 
The  genus  is  monotypic,  based  on  vagans  Horn. 

Genus  THINOXENUS  Horn  1876). 
Tkifwxema  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  74. 
The  genus  is  monotypic,  based  on  squalens  Horn. 

Genus  RHYPODILLUS  Cockerell  (1906) 

Rkypodes  Horn,  Proc.  Amer.  Philos.  Soc.,  vol.  15,  1876,  p.  75  (not  St&l.  1874). 
Rkypodillua  Cookbrell,  Ent.  News,  vol.  17,  1906,  p.  243. 

Cockerell's  name  was  proposed  as  a  substitute  for  Horn's  pre- 
occupied name.  We  may  consider  the  first  of  the  two  original 
species,  dHatatus  Horn,  as  type. 

Genus  APHRASTUS  Say  (1881). 
Aphrastus  Sat,  Deecr.  N.  A.  (Uirc,  1831,  p.  9. 
The  genus  is  monotypic,  based  on  tsmiatua  Say. 

EXTSTYLINI,  new  tiibe. 

Table  of  genera  of  Eustylini. 

1.  Scape  short,  stout,  scrobes  short,  suddenly  arcuate.    ScuteUum  rather  large, 

oval Brachystylus  SchOnherr. 

2.  Scrobes  widely  open  from  above,  cavernous  in  front,  very  shallow  posteriorly, 

slightly  arcuate  and  directed  toward  eyes.    Scutellum  moderate,  oval. 

Achrastenus  Horn. 

Genus  BRACHYSTYLUS  Schonherr  (1848.) 

Brachystylus  ScHdNHERR,  Gen.  et  Sp.  Cure.,  vol.  8,  1845,  pt.  2,  p.  433. 
The  genus  is  monotypic,  based  on  CLCvius  Say. 
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Genus  ACHRASTENUS  Horn  (1876). 
us  Horn,  Proc.  Amer.  Philoe.  Soc.,  vol.  15,  1876,  p.  97. 
IS  is  monotypic,  based  on  griseus  Horn. 

Tribe  PHTLLOBIINI  Bedel  (1886). 

1  the  form  of  foflsets,  subterminal Phyllobius  Grennar. 

Genus  PHYLLOBIUS  Germar  (1824). 
s  Gbrkab,  Ins.  Spec.  Nov.,  1824,  p.  447. 
3  of  this  genus  is  pyri  Idnnseus,  designed  by  Schonheir 

UNIDENTIFIED  BRACHYRHINID  GENUS. 
Genus  LEPESOMA  Motschulsky  (1846). 
MoraoHTTLSKT,  Bull.  Mosc.,  vol.  2,  1845,  p.  105. 
Lotype  of  this  genus  is  calif  arnica  Motschulsky. 
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sideration  goes  a  long  way  in  the  direction  of  alleviation  of  this  r^ret. 
No  amount  of  acciurate  work  on  the  specimens  that  come  into  one's 
hands  can  make  up  for  deficiencies  in  the  collections  themsdves. 
Deficiencies  in  collections  are  usually  of  three  sorts,  mainly:  Insuffi- 
ciency of  number  of  individuals;  insufficiency  of  representation  of 
the  various  parts  of  the  geographic  range,  horizontal  and  vertical,  of 
the  groups;  and  poorness  of  preservation  of  the  specimens.  Inade- 
quacy of  locaUty  and  other  incidental  data  is  also  not  infrequent,  but 
on  the  whole  this  is  less  serious  according  to  my  experience  than  the 
other  items  mentioned,  especially  as  concerns  collections  made  in  later 
years.  The  collection  is  very  rich  in  number  of  individuals  of  some 
of  the  species;  but  in  no  case  is  the  distribution  of  these  individuak 
with  respect  to  the  geographic  range  of  the  species  what  one  would 
like  to  have  it.  Again,  several  of  the  species,  even  some  of  those 
treated  as  new  to  science,  are  represented  by  only  one  or  a  very  few 
individuals.  This  is  unfortunate.  On  the  whole,  the  state  of  pres- 
ervation of  the  specimens  is  better  than  might  have  been  expected 
considering  the  conditions  under  which  the  collecting  was  done. 
Special  reference  ought  to  be  made,  I  feel,  to  the  extent  to  which  the 
value  of  the  collection  is  due  to  the  work  as  a  collector  done  by  Dr. 
W.  H.  Dall  in  the  early  seventies  of  the  last  century,  when  Alaska 
was  hardly  more  than  a  map  to  most  persons  in  the  United  States. 
The  services  of  Doctor  DaU  in  this  connection  are  notable  in  view 
of  the  adverse  conditions  under  which  his  natural  history  woric  was 
carried  on. 

The  part  played  by  the  United  States  Fisheries  Bureau  steamer 
Albatross  in  gathering  material  is  dealt  with  in  a  special  section. 

I  am  glad  to  acknowledge  the  helpfulness  of  the  officials  of  the 
United  States  National  Museum,  particularly  in  granting  small  sums 
of  money  to  aid  in  the  work  and  also  for  the  efficiency  and  patience 
of  Dr.  Myrtie  E.  Johnson  in  making  dissections,  rough  sketches,  and 
finished  illustrations. 

Although  a  considerable  number  of  papers,  old  and  new,  now  exist 
dealing  with  the  ascidians  of  the  north  Pacffic,  the  recent  extensive 
summarization  not  only  of  these  but  of  the  literature  of  the  whole 
group  given  by  Hartmeyer  in  his  Tunicata  of  Bronn's  Tierreich, 
makes  a  general  review  of  the  work  to  which  reference  is  made  in  this 
report  unnecessary.  No  student  would  presume  to  work  seriously  on 
ascidians  from  any  part  of  the  world  now  or  for  many  years  to  come 
without  Hartmeyer's  writings  constantly  at  hand ;  and  with  these  it 
would  hardly  be  possible  for  him  to  miss  altogether  any  of  the  litera- 
tiure  with  which  he  should  be  concerned.  It  is  a  great  pleasure  to 
me  to  speak  of  the  comprehensiveness  and  accuracy  with  which 
Hartmeyer  has  done  his  work,  and  I  genuinely  regret  that  in  a  few 
important  matters  I  am  unable  to  follow  him,  at  least  for  the  pres- 
ent. To  the  very  recent  paper  by  Huntsman,  1911,  dealing  with 
the  ascidians  of  the  Canadian  coasts.  Pacific  as  well  as  Atlantic, 
ample  reference  is  made  in  other  connections. 
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SPECIES  IN  THE  COLLECTION  ARRANGED  BY  FAMILIES. 


MoLOULIDiB. 

1.  Molgula  oreffonia,  new  species. 

2.  Molgula  retorttformia, 

3.  Molgula  cry8tallina, 

4.  Molgula  Hpfumalis, 

5.  Eugyrwides  dalli,  new  species. 

6.  Eugyrioideu  Tora. 

7.  Rhizomolgula  ritUri, 

HALOCYNTHIIDiB . 

8.  Halocyntkia      VHuiMnglonia^      new 

species. 

9.  Halocyntkia  haustor. 

10.  Halocynlhia  haustor  foliacea^   new 

subspecies. 

11.  Halocyntkia  awrantium, 

12.  Halocyntkia  eckinata. 

13.  Halocyntkia  villoia. 

14.  Haloq/ntkia  castaneiformis, 

15.  Halocynlhia  ohai. 

16.  Halocynlhia  johnsoni. 

17.  Boltenia  ovtfera. 
Hartmeyma,  new  genus. 

18.  Hartmeyeria       triangulariSj      new 

species. 

19.  Culeolus  Bluiteri,  new  species. 

Styelid^. 

20.  iSfy«Za  7nacr«7i(«ron,  new  species. 

21.  Styda  kemicsupitoM,  new  species. 


Sttelid  A — Continued . 

22.  Styela  sabulifera,  new  species. 

23.  Styela  loveni, 

24.  Styela  gibbsii. 

25.  Styela  yakutatensis, 
Styela,  species. 

26.  Styelopsis  grossularia. 

27.  Dendrodoa  tuberculata. 

28.  Dendrodoa  tubpedunculata, 

29.  Dendrodoa  adolphi. 

30.  Pelonaia  corrugata. 

RaODOSOMlDM. 

31.  Chelyosoma  columbianum, 

32.  CJielyosoma  productum, 

33.  CoreUa  wUlmeriana. 

34.  Corella  japoniai. 
Corella,  species. 

35.  CoreUopsis  pedunculata, 

36.  Corynascidia  kerdmani,  new  species. 

37.  .ij^n^na  beringia,  new  species. 

PHALLUSnDA. 

38.  Phathisia  vermiformis,  new  species. 

39.  Pkallusia  unalaskentis,  new  species. 

40.  Phallusia  adksarens. 

ClONIDiB. 

41.  Ciona  tnle«^naZi«. 


DISTRIBUTION. 

It  would  be  possible  to  treat  the  data  under  this  head  in  con- 
siderably more  detail,  but  I  have  done  as  much  as  seems  profitable 
for  the  amoimt  and  character  of  the  collection. 

The  collections  so  far  made  in  the  northeastern  Pacific  ore  sufficient 
to  give  a  general  picture  only  of  the  ascidian  life  of  the  regions,  and  a 
manipulation  of  the  data  in  great  detail  would  produce  results  in 
large  measure  not  only  unrefiable,  but  deceptive,  for  they  would 
have  the  appearance  of  a  significance  which  in  reality  they  would 
not  possess. 

HORIZONTAL  DISTRIBUTION. 

The  41  species  and  subspecies  recognized  in  the  report  fall  into 
three  of  the  five  latitude  zones  into  which  Hartmeyer  has  divided 
the  seas  of  the  earth,  namely,  Arctic,  Subabctic,  and  Teowc. 
Since,  however,  necu^ly  all  the  collecting  to  which  the  report  pertains 
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was  done  in  the  first  two  zones^  the  species  belonging  to  the  Tropic 
are  so  few  as  to  hardly  figure  in  the  results. 
This  distribution  among  the  zones  is  shown  in  Table  1. 


TABLE  1. 
Zonal  distribution  of  the  8pecie$. 


Arctic  exdudvdy. 

Subarctic  ezdudvely. 

Common  to  Arctic  and 
Subarctic. 

Species. 

Species. 

Bpedes. 

M 

C 

E 

B 

B                                        ;. 

B 

B 

B 

B 

at 

8i 
8t 

a 
a 
a 

Q 

p\ 

atfOihewioBtpUon. 
CkmaifUettitiattt. 

19Rpedes,46peroeiit. 

17  species,  41  per  cent. 

5  species,  12  per  cent. 

Considering  the  species  with  reference  to  the  seas  in  which  they 
occur  and  disregarding  latitude  zones,  we  get 

TABLE  2.' 


fVwntnftn  to  the  Ptdflc  and  Atlantio  Oceans. 

Padfloonly. 

1                    11  species,  28  par  cent. 

28  spades,  72  per  cent. 
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Considered  with  reference  to  distribution  in  different  parts  of  the 
Pacific  Ocean,  we  get 

TABLE  3. 


BeriDgSea. 

South  of  Bering  Sea  only. 

Common  to  Bering  Sea  and 
soathward. 

MbiguktcrpHamna. 

BmrUMudaUL 
Eunriotdea  ram. 

BoUeniaoo^era. 
Hartmeytria  ManguUtrit. 
StifOa  maereTOemn, 
St^aatabuliftra. 
StfOoptU  gronviaria, 
DendndoatubereuUUa, 

DendrodoaMtpHi. 
Peionaiacorruffttta, 
Cartnoiddiakerdmani. 
AgneMiabeiingia. 
PliaUusia  unalaakensit. 

HaloqnUhlahaustor. 

aOoerUhia  eastaneiformit. 

BtOocgnthiavaUm. 
HttloegnH^iohfUfmL 
a^giVbtOT 
8tpelafdnaciUnti8. 

CoreUa  voiamerkma. 
Corellajaponka. 

PhdUvSliavermiformit, 
dona  HUetUnatii. 

MoJffularetortiformU. 

HaloewtUkia  echiruUa. 
CuUoiuM9luUeH. 
StgeUgkemkiupitota. 
Stwela  loveni. 
PkaUutia  adkmrent. 

17  spedes,  41  per  cent. 

17  species,  41  per  cent. 

7  species,  17  per  cent. 

Table  3  brings  out  the  sharpness  with  which  the  Bering  Sea  is 
separated  from  the  main  Pacific  Ocean  as  an  ascidian  province. 

There  is  doubt  as  to  what  province  species  occurring  on  the  south 
as  well  as  on  the  north  shores  of  the  Aleutian  Islands  should  be 
assigned.  The  principle  I  have  followed  is  that  species  like  Defndro- 
doa  tvierculata,  which  are  abundant  in  Bering  Sea  and  are  unknown 
southward  except  along  the  south  shore  of  the  Aleutian  chain,  should 
be  counted  as  exclusively  Bering  Sea  species. 

On  the  other  hand,  (Meolus  duiieri,  for  example,  is  assigned  to 
south  of  Bering  Sea  only,  though  it  occurs  near  the  Aleutian  Islands, 
but  on  the  south  side.  Only  more  extensive  collecting  can  resolve 
these  questions. 
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VERTICAL  DISTRIBUTION. 

le  depth  range  of  the  s]>ecies  as  indicated  by  the 
his  collection. 

TABLE  4. 


Shore. 

Shonto 

25fttth' 

osns. 

25  to  50 
fathoms. 

50  to  100 
fathoms. 

100  to  900 
lathoms. 

200  to  900 
fathoms. 

900  to  500 
fathoms. 

X 
X 
X 
X 
X 

X 
X 



X 

X 

X 
X 
X 

X 
X 

X 

X 
X 
X 

X 
X 
X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

1  the  specimens  collected  by  dredging  and  accom- 
to  depth  ore  collections  made  by  the  Bureau  of 
Ibatross,  an  examination  of  this  vessel's  opera- 

0  the  ascidians  obtained  has  been  made.  Town- 
id  Other  Records,  etc."  (1901)  makes  such  an 
.ble. 

of  hauls  contained  in  this  list  as  made  since  the 

1  waters  of  the  Pacific  in  1888,  and  which  belong 
ascidians  covered  by  this  report  were  derived, 

ch  these  hauls  were  made  is  shown  in  Table  5. 
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TABLE  5. 

Depth  at  wkieh  676  dredge  and  trawl  hauls  were  made  in  the  north  Pacific  from  May,  1888, 

to  May,  1896. 


100  £atlioms  and 
less. 

100  to  200 
fathoms. 

200  to  300 
tathoms. 

300  to  500 
^thorns. 

500  lathomfl  and 
more. 

524 

52 

37 

30 

34 

77. 5  per  osnt. 

7. 6  per  cent. 

5. 5  per  cent. 

4. 4  per  cent. 

5.0i)ercent. 

At  77,  or  1  per  cent  of  these  676  stations,  ascidians  were  obtained. 
The  quantitative  distribution  of  the  species  according  to  depth  is 
shown  in  table  6. 

TABLE  6. 


100  fathoms 
and  less. 

100  to  200 
fathoms. 

200  to  300 
fathoms. 

300  to  500 
fathoms. 

500  fathoms 
and  more. 

Hauls 

524 
68 

52 
4 

37 
3 

30 

1 

34 

1 

Pffoent 

13- 

7.6- 

8.1 

3.3 

3- 

NOMENCLATURE. 

It  is  very  unfortunate  that  the  efforts  of  Hartmeyer  to  reform  the 
nomenclature  of  the  Tunicata  in  accordance  with  the  international 
rules  should  not  have  met  with  greater  success.  In  view  of  the  fail- 
ure of  some  writers,  as,  for  instance,  Herdman,  to  accept  any  of  the 
changes,  and  of  the  dissent  by  Huntsman,  especially,  from  Hart- 
meyer's  application  of  the  rule  of  priority  in  one  of  the  most  important 
cases,  I  find  myself  in  some  perplexity  as  to  what  course  to  pursue. 
Undoubtedly,  as  matters  now  stand,  the  nomenclature  of  the  group 
is  in  a  worse  state  of  Qonfiision  than  ever,  and  imtil  agreement  can  be 
reached  as  to  the  changes  really  required  by  the  rules  it  has  seemed  to 
me  that  in  the  interest  of  the  prime  desideratum  for  a  system  of  naming, 
namely,  stabiUty,  it  is  best  to  adhere  to  the  generic  and  family  names 
that  had  been  in  use  without  exception  for  many  years  previous  to 
Hartmeyer's  revision.  This  decision  does  not,  I  would  remark,  enroll 
me  among  those  who  oppose  the  strict  application  of  the  rule  of  pri- 
ority. As  a  matter  of  fact  I  am  in  favor  of  such  appUcation.  But, 
according  to  my  understandiog,  the  question  with  which  I  am  con- 
fronted at  this  moment  is  not  as  to  whether,  in  general,  the  rule  should 
be  followed;  but,  admitting  that  it  should  be,  whether  in  the  specific 
cases  at  hand  it  should  be  appUed. 

The  proposed  changes  with  which  I  am  here  concerned  are  Csesira 
for  Molgula;  Pyura  for  Halocynihia;  Teihyum  for  Siyda;  and  PhaUvsia 
for  Asddia. 
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My  decision  has  been  influenced  by  the  fact  that  the  names  to  be 
set  aside  are  long  and  well  established  not  only  in  technical  treatises 
on  ascidian  classification,  but  as  well  in  general  zoological  and  bio- 
logical literature.  The  principle  in  accordance  with  which  this  con- 
sideration has  influenced  me  is  that  names  thus  well  established  should 
have  the  benefit  of  any  reasonable  doubt  about  the  applicability  of 
the  rule.  It  seems  to  me  that  evidence  for  the  suppression  of  such 
names  as  those  here  in  question  ought  to  be  as  unequivocal  as  that 
required  to  convict  a  man  of  murder  in  a  criminal  court.  Viewed  in 
the  light  of  this  principle  I  beUeve  the  first  three  indicted  names, 
Molgula,  Halocynthiaf  and  Siyela,  would  be  retained.^ 

Concerning  Csesitxi,  it  appears  to  me  that  Hartmeyer  has  not  re- 
moved the  doubt  that  has  for  years  surrounded  Fleming's  proposal  to 
make  Savigny's  "Cynthie  Dione"  the  type-species  of  a  genus  Ciasrim. 
Indeed,  Hartmeyer^a  inabihty  to  include  dione  in  the  li^t  of  "good 
species  "  in  his  Tierreich  catalogue  (Hartmeyer,  1909a) ,  and  his  explicit 
statement  (Hartmeyer,  1908,  p.  18)  that  the  type-species  of  C^ra 
"  bedarf  allerdings  einer  Nachimtersuchung,  da  die  Beschreibung  in 
einigen  Punkten  zu  liickenhaft  ist,  um  eine  hinreichende  Kennzeich- 
nung  innerhalb  der  Gattung  zu  ermdgUchen,"  places  the  animal  used 
by  Fleming  as  the  type  of  Cxsira  among  the  species  inquirendsR,  which 
are  excluded  by  the  international  rules  from  competency  to  serve  as 
generic  types. 

The  doubts  about  Pyura  are  of  a  very  different  nature.  While  it 
is  quite  probable  that  the  "  piure  "  of  modem  Chilean  fishermen  sent 
to  Michaelsen  (Michaeben,  1904,  p.  15)  is  specifically  identical  with 
Molina's  P.  cMlensis,  the  evidence  before  us  is  not  conclusive.  For 
instance,  the  tendency  of  fishermen  to  apply  the  same  name  to  animals 
which  much  resemble  one  another,  even  though  they  may  be  very 
different  zoologically  considered,  ia  well  known.  The  ordinary  fisher- 
man would  be  quite  imlikely  to  distinguish  l^tween  some  Halocyn- 
thias  and  some  Styelas,  for  example;  so  before  we  could  be  certain 
that  the  animals  examined  by  Mchaeben  belong  to  Molina's  species 
we  should  have  to  be  sure  that  there  is  but  one  species  called  *' piure" 
by  the  fishermen.  More  exhaustive  collecting  on  the  Chilean  coast 
may  sometime  remove  this  uncertainty,  but  in  the  meanwhile  floZo- 
cynthia  should  have  the  benefit  of  the  doubt. 

Tethyum  \a  put  into  a  peculiarly  unfortunate  condition  by  Hunts- 
man's disagreement  with  Hartmeyer.  Into  the  merits  of  the  case  I 
do  not  need  to  go.  It  affords  a  striking  illustration  of  the  inability  of 
the  rule  of  priority  to  save  nomenclature  from  confusion  so  long  as 

1  It  seems  as  though  a  permanent  international  court  or  commission  of  nomenclatorial  experts  may  be 
neoessary  (if  the  present  commission  is  not  charged  with  this  duty)  to  takeevidenoeand  hear  argmMntsbo^ 
for  and  against  as  to  whether  changes  in  particularly  important  instances  are  compelled  by  the  mles.  At 
any  rate,  as  matters  now  stand,  i  f  our  experience  In  tunicate  nomenclature  is  any  guide^  thflre  is  little  pros- 
pect of  improvement  in  the  oonslstenoy  and  stability  oX  zoological  namea. 
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there  is  lack  of  agreement  as  to  its  application  in  particular  instances. 
From  Hartmeyer's  published  statement  (19096)  it  appears  that  he 
and  Huntsman  discussed  the  question  privately  to  some  extent  before 
Huntsman  published  on  it;  so  we  must  imderstand  that  the  perplexity 
was  introduced  by  Huntsman  with  deliberation.  Until  an  adjustment 
IB  reached  on  the  points  at  issue  in  this  case  the  principle  of  "benefit 
of  the  doubt"  seems  particularly  appropriate.  Accordingly  Styda 
stands  pending  unanimity  of  view  as  to  what  name  has  the  prior  claim. 

Hartmeyer's  argument  to  the  effect  that  Asddia  should  give  way 
to  PJuiUusia  I  accept,  and  the  more  readily  that  PJiaMtma  has  well- 
nigh  as  good  a  place  in  general  literature  as  has  Asddia. 

I  believe  usage  should  be  a  factor  in  adjudicating  conflicting  claims 
between  natiiral  history  names,  as  well  as  in  certain  classes  of  cases 
at  law. 

DESCRIPTIONS  OF  SPECIES. 

MOLOX7LA  ORBOONIA,  new  spcdot. 

Superficial  characteristics. — Ovate,  the  long  axis  trajisverse,  stiflf 
ajid  hard  in  general  consistency,  this  due  partly  to  the  rigidity  of  the 
test  aoid  partly  to  the  incrustation  of  sand  which  forms  a  nearly 
ujiiform  layer  over  the  whole  surface  in  most  specimens,  the  sand 
grains  being  embedded  in  the  test  itself  rather  than  adherent  to  the 
coarse  filiform  test  processes  which  are  restricted  to  a  few  patches  or 
tufts.  Excepting  for  irregularities  apparently  due  to  post-mortem 
changes,  general  outline  rather  r^ular  though  test  somewhat  wrinkled 
in  some  specimens;  a  few  individuals  having  worm  tubes,  and  other 
smaller  ascidian  species  clinging  to  them.  Siphons  entirely  absent 
so  far  as  can  be  determined;  orifices  very  small,  discoverable  only 
by  the  most  careful  scrutiny;  situated  on  the  side,  nearly  equally 
distant  from  the  two  ends,  the  branchial  being  somewhat  nearer  the 
anterior  than  the,  atrial  is  to  the  posterior;  distance  apart  slightly 
greater  than  the  distance  of  the  atrial  from  the  posterior  end.  Dimen- 
sions of  one  of  the  largest  specimens,  22  by  15  by  13  mm.;  of  a 
second  specimen,  18  by  13  by  10;  of  a  third,  18  by  14  by  16.  Test 
less  than  1  mm.  thick,  dense,  thick,  and  not  at  all  transparent. 
Mantle  rather  thick,  yellowish  opaque  over  the  anterior  third,  thin 
and  semitransparent  elsewhere  except  for  the  voluminous  gonads; 
musde  bands  of  the  mantl^  radiating  from  the  orifice,  entirely  hidden 
in  the  vicinity  of  the  openings  by  the  thickened  yellowish  epithelial 
mantle  tissue,  reaching  back  to  about  the  middle  of  the  body  all 
around;  lobing  of  the  orifices  (six,  branchial;  four,  atrial)  obscure, 
even  when  test  is  removed. 

Respiratory  system. — ^Branchial  tentacles  about  15,  possibly  a  few 
more  minute  ones,  8  or  10  of  larger  size,  some  of  these  large  and  thick 
and  copiously  branched,  the  branching  being  secondary  as  well  as 
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primary.  Dorsal  tubercle  smaJl;  the  hypophysis  mouth  a  ample, 
narrow  horseshoe  in  shape.  Branchial  sac  with  six  folds  on  each  side, 
none  of  the  folds  with  less  than  6  longitudinal  vessels,  and  some  with 
12  or  13,  never  more  than  one  vessel  between  the  folds,  more  fre- 
quently none  at  all,  the  individual  vessels  on  the  folds  broad  and  strong 
and  usually  close  together;  transverse  vessels  very  few,  entirely 
absent  for  long  stretches  in  the  spaces  between  the  folds;  ijifundibula 
reaching  deep  into  the  prominent  folds,  but  not  easily  seen  on  sm:face 
views  of  the  inside  of  the  sac  on  account  of  the  crowded  condition  of 
the  longitudinal  vessels  of  the  folds;  stigmata  long,  rather  regular, 
aoid  usually  straight  and  directed  lengthwise  in  the  spaces  between 
the  folds.    Dorsal  lamina  with  plain  edge  throughout  its  course. 

AlimerUary  system. — ^The  narrow  intestinal  loop  situated  on  the  left 
side,  but  far  back  and  extending  across  the  entire  body;  the  two 
Hmbs  of  the  loop  almost  in  contact  with  each  other  except  at  the  closed 
end,  this  end  again  bent  sharply  forward  making  a  short  second  double- 
tubed  loop.  Stomach  but  little  greater  in  diameter  than  the  gut; 
the  wall  presenting  a  number  of  low,  rather  inconspicuous  irregular 
lobes.  Anus  situated  very  close  to  the  atrial  orifice,  the  rim  nearly 
or  quite  plain.  Renal  organ  an  elongate,  bean-shaped  body  situated 
far  back  on  the  right  side,  somewhat  concave  on  its  anterior  edge  and 
convex  on  its  posterior  edge  to  correspond  with  the  rounded  outUne 
of  the  body,  length  nearly  equaling  one-half  the  longest  diameter 
of  the  body  removed  from  the  test. 

Reproductive  system. — ^Voluminous  on  both  sides  of  the  body,  that 
of  the  left  lying  above  and  close  along  the  intestinal  loop;  that  of  the 
right  above  and  close  along  the  renal  organ,  reaching  down  somewhat 
on  the  anterior  end  of  the  latter.  Ovary  and  testes  intimately  com- 
mingled, the  cylindric  ovary  occupying  the  middle  and  entirely  sur- 
rounded by  the  testes;  the  mass  of  the  left  side  as  long  as  tne  intestinal 
loop  and  in  addition  extending  into  and  quite  filling  the  concavity 
of  the  secondary  loop. 

So  far  as  I  am  able  to  determine  this  species  has  more  in  common 
with  M.  impura  Heller,  1887,  than  any  other  species.  From  this  it 
differs,  however,  in  having  a  harder  test,  in  possessing  a  maximum  of  a 
dozen  or  more  longitudinal  vessels  on  the  largest  branchial  folds,  and 
in  the  limited  size  of  the  gonad  of  the  right  side.  According  to 
Michaelsen,  1^08,  who  had  made  a  careful  study  of  Heller's  species, 
the  right  gonad  extends  around  the  anterior  half  of  the  renal  oigan. 
While  in  our  species  the  testis  part  especially  reaches  well  do¥m  across 
the  anterior  end  of  the  organ,  it  does  not  pass  around  on  to  the  pos- 
terior side. 

Hartmeyer,  1912,  has  made  a  commendable  effort  to  mark  off  a 
niunber  of  subgroups  within  the  genus  MolgvUa.  The  leading  point 
made  use  of  by  him  in  this  classification  is  the  number  of  longitudinal 
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vesseb  in  the  folds  of  the  branchial  sac.  The  largest  number  in  any 
group — the  ^'arenata  group" — ^is  given  as  4  to  6.  On  this  basis 
M.  oregonia  would  not  fall  into  any  of  the  recognized  groups,  for  the 
number  here  is  always  and  very  definitely  greater.  The  scheme  of 
vessels  in  a  typical  specimen  is: 

While  in  some  genera  of  ascidians  the  variability  in  the  number  of 
vessels  is  so  great,  and  the  difficulty  of  counting  so  considerable  that 
the  excess  in  the  numbers  here  given  over  the  numbers  in  M.  impura 
might  not  be  regarded  as  significant  unless  based  on  the  averages  of 
many  individuals,  the  niunbers  in  the  species  of  Molgvla  with  which 
we  are  now  dealing  are  so  constant  and  so  definitely  determinable, 
that  there  can  bo  no  question  about  the  specific  significance  of  the 
diflFerences,  particularly  since  these  are  correlated  with  other  small, 
but  seemingly  constant  diifferences. 

Albatross  3088  (type-locality),  lat.  44°  28'  N.;  long.  124°  25'  30" 
W.,  oflF  Oregon,  46  fathoms,  c.  p.,  September  3,  1889,  16  specimens. 

Albatross  3213,  lat.  64°  10'  N.;  long.  162°  57'  30"  W.,  South  Alaska 
Peninsula,  41  fathoms,  bk.  s..  May  21,  1890,  a  single  specimen. 

2V2>«.— Cat.  No.  6682,  U.S.N.M. 

MOLOX7LA  RBTORTIFORMIS  VarrUl. 

Molgula  retorH/ormis  Verrill,  1871,  p.  56,  fig.  3. 
MolgulagrcmlandicaTnjLvaTEjyr,  1880,  p.  425.— Wagner,  1885,  pp.  .124-150,  pi. 

15,  figs.  1-9;  pi.  16,  figs.  l-«,  13,  and  15;  pi.  17,  figs.  1-17;  pi.  18,  figs.  11  and 

13;  pi.  20,  figs.  2,  3,  and  16-18. 
Molgula  aiphonalia  Harthbter,  1899,  p.  462,  fig.  B;  pi.  22,  fig.  2;  pi.  23,  figs.  2 

and  13. 
Molgula  graphica  RnTER,  1901,  p.  230,  pi.  28,  figs.  6-9. 
Molgula  retoritformis  Harthbter,  1903,  p.  145. 
Caeaira  retortiformU  Harthbter,  1909a,  p.  1324.--Van  Name,  1912,  p.  510,  text 

figs.  18  and  19;  pi.  52,  figs.  50-^2;  pi.  69,  figs,  139, 140. 

There  being  available  for  comparison  several  specimens  of  Mol- 
gada  retortiformis  from  Marthas  Vineyard  identified  by  Prof.  A.  E. 
Verrill,  I  do  not  now  hesitate  to  confirm  Hartmeyer's  conjecture  that 
M.  graphica  Ritter  is  only  a  synonym  for  M.  retortiformis.  The  spe- 
cies is  obviously  a  rather  conunon  inhabitant  of  the  shallow  waters 
of  the  northeastern  Pacific  and  Bering  Sea. 

I  have  examined  the  single  specimen  on  which  M.  graphica  was 
foimdod,  giving  special  attention  to  the  network  of  jet  black  blood 
vessels  in  tho  test  on  which  I  reUed  so  largely  for  the  validity  of  the 
si>ecie8.  The  vessels  themselves  differ  in  no  recognizable  way  either 
in  structure,  abimdance,  or  distribution  from  those  in  the  test  of  the 
Marthas  Vineyard  specimens  or  specimens  from  Bering  Sea.    The 
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one  peculiarity  about  the  graphica  vessel  is  the  color.  This  is  due 
to  the  coloration  of  the  cells  of  the  blood.  These  are  exceedingly 
numerous  and  the  vessels  of  about  the  outer  half,  in  thickness,  of  the 
test,  become  greatly  congested  with  these  black  cells.  In  one  other 
specimen^  a  very  large  one  from  Bering  Sea,  the  test  vessels  present 
something  of  the  same  condition,  the  congestion  being,  however,  less 
general  and  the  color  a  less  pronounced  black.  What  the  meaning 
is  of  this  condition  of  the  blood  cells  in  some  individuals  is  far  from 
clear.  It  ought  to  be  stated  that  some  of  the  internal  parts  of  the 
graphica  specimen  are  dark,  almost  black,  in  places.  The  hypo- 
physis may  be  especially  mentioned  as  an  example.  One  might  say 
that  these  specimens  with  so  much  black  blood  are  melanic  variants 
comparable  to  the  black  individuals  which  appear  occasionally  in 
several  species  of  higher  animals  the  normal  color  of  which  is  some 
other  than  black.  Or  it  may  be  surmised  that  the  condition  is  one 
of  disease;  or  there  may  be  some  other  explanation.  The  color  here 
appears  to  be  quite  a  different  thing  from  that  in  Ascidia  nigra. 
Black  pigment  is  so  rare  among  timicates  that  the  question  of  its 
nature  when  it  does  occur  is  of  considerable  interest  and  would  repay 
an  investigator  who  would  take  it  up. 

The  point  of  internal  structure  which  has  stood  most  in  the  way 
of  identifying  not  only  the  single  graphica  specimen,  but  also  several 
belonging  to  the  present  collection  as  retortiformis,  is  the  dorsal 
lamina.  In  my  original  description  of  graphica  I  spoke  of  this  as  hav- 
ing '* suggestions  of  a  few  remote  processes  on  the  edge"  of  the 
"rather  broad  membrane*';  and  in  two  or  three  of  the  specimens  now 
examined  our  rough  notes  speak  of  ''a  slight  serration"  of  the  lamina 
or ' ' intimations  of  teeth ' '  on  the  edge.  On  reexamining  most  of  these 
instances  I  find  that  "teeth"  and  "serration"  and  "processes,"  with 
the  meaning  that  these  terms  usually  have  when  used  to  describe  the 
condition  of  the  dorsal  lamina  of  ascidians,  is  hardly  applicable  here. 
A  more  accurate  statement  would  be  that  in  some  instances  the  dor- 
sal membrane,  or  a  portion  of  it,  is  uneven,  or  irregularly  scalloped. 
This  departure  from  a  strictly  "plain-edged"  condition  is,  I  think,  a 
purely  individual  matter. 

A  few  specimens  from  several  of  the  lots  are  small  (young  ?)  for 
the  species,  and  coated  to  a  considerable  extent  with  sand,  a  state  of 
things  which,  though  so  characteristic  for  many  species  of  Molgula, 
is  strikingly  absent  in  the  larger  individuals  of  retortiformis,  Hart- 
meyer  has  noted  the  same  thing  in  the  collections  of  the  species 
examined  by  him;  so  it  may  be  safe  to  conclude  that  young  animals 
are  more  apt  to  be  sand  covered  than  older  ones. 

The  large  size  of  some  of  the  individuals  deserves  notice.  One  ia 
10  cm.  in  its  greatest  extension,  and  since  all  the  ftm'nutlfl  approach 
the  sphere  in  shape  the  mass  of  such  an  individual  is  great  for  an 
ascidian.    Other  specimens  are  only  a  little  smaller. 
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AVxOroas  stations:  3238  (1  specimen),  lat.  SS""  3'  40"  N.;  long.  168° 
37'  30"  W.,  18  fathoms,  fne.  gy.  s.,  June  7,  1890  (Bering  Sea);  3292 
(3  specimens),  lat.  67''  14'  N. ;  long.  169''  36'  W.,  32  fathoms,  bk.  s.  g., 
July  18,  1890  (Bering  Sea);  3293  (1  specimen),  lat.  67^^  30'  N.;  long, 
isg''  33'  W.,  30  fathoms,  fne.  gy.  s.,  July  18,  1890  (Bering  Sea); 
3296  (2  specimens),  lat.  67^^  26'  30"  N. ;  long.  168''  46'  W.,  24  fathoms, 
gy.  s.  bk.  sp.,  July  19,  1890  (Bering  Sea);  and  3303  (1  specimen),  lat. 
67°  27'  N.;  long.  160°  23'  30"  W.,  33  fathoms,  bk.  s.,  July  21,  1890 
(Bering  Sea). 

All  these  stations  are  in  the  southeastern  part  of  Bering  Sea. 

Other  stations:  Nikolski,  Bering  Island  (2  specimens),  Albatroaa 
June  3,  1892;  No.  2602,  Commander  Islands,  Siberia  (2  specimens), 
Leonhard  Stejneger,  collector,  1882-83. 

Many  of  the  specimens  were  associated  with  BoUenia  ovifera. 

MOLOULA  CRTSTAIXINA  (MVUer). 

Clavehna  eryHaUma  M5llbb,  1842,  p.  95.— Habtm eyer,  1903,  p.  134. 

Pera  cry$tall%na  Vbrehx,  1872,  p.  290,  pi.  8,  fig.  9.— Hartmeyer,  1899,  p.  455, 

text  fig.  A;  pi.  22,  fig.  1;  pi.  23,  figs.  1, 16. 
Caenra  erystaUina  Hartmeyer,  1909a,  p.  1323.— Van  Name,  1912,  p.  494,  text 

figs.  12  and  13;  pi.  48,  figs.  31-33. 

The  MoIguUds  grouped  together  imder  this  name  have  but  five  folds 
in  the  branchial  sac,  and  for  this  reason  have,  wiih  several  other 
species  possessing  the  same  pecuUarity,  been  made  into  a  distinct 
genus,  Pera.  It  is  wiih  some  hesitation  that  I  refuse  to  recognize 
this  generic  group.  On  the  whole  it  seems  to  me  advantageous  to  set 
off  from  so  large  a  genus  as  Mclgrda,  any  smaller  group  when  this 
can  be  done  on  the  basis  of  so  distinctive  a  character  as  that  here 
mentioned.  However,  so  long  as  Molgrda  as  usually  accepted, 
contains  one  lot  of  species  having  six  folds,  and  another  lot  having 
seven,  I  conclude  that  on  the  whole,  for  consistency's  sake,  the 
species  with  five  folds  should  also  be  retained. 

Some  of  the  specimens  examined  appear  to  be  without  the  peduncle, 
as  Hartmeyer,  1899,  states  is  the  case  with  some  of  the  specimens  in 
the  collections  studied  bj  him.  Hartmeyer  found  that  whereas  the 
species  had  been  described  as  having  about  12  tentacles,  close  study 
revealed  to  him  144,  in  5  sizes,  many  of  them  being  very  small. 
My  observation  too,  is  to  the  effect  that  all  but  20  or  so  of  the  largest 
are  likely  to  be  overlooked. 

Localities. — ^Although  the  species  was  not  taken  in  quantity  any- 
where, a  few  specimens  are  at  hand  from  eleven  stations.    These  are: 

AOHXtrose  3213,Iatitude  54°  N.;  longitude  162°  54'  W.  (a  Uttle  south 
of  the  Alaska  Peninsula),  41  fathoms,  bottom  bk.  s..  May  21,  1890; 
two  small  si>ecimens. 

Albatross  3214,  54°  13'  N.;  163°  06'  W.,  38  fathoms,  gy.  s.  g. ,  May 
21|  1890;  1  small  specimen. 
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Albatross  3262,  64*»  49'  30"  N.;  166^  02'  W.,  43  fathoms,  bt  s.r., 
June  24,  1890;  1  small  specimen. 

Albatross  3278  and  3282,  near  together  in  the  southeastern  part  of 
the  Bering  Sea,  the  first  in  47  fathoms,  the  second  in  53,  both  on 
fne.  gy.  s.  bottom,  both  in  June,  1890.  A  single  specimen  from 
each  station. 

Albatross  3222,  54^  20'  N.;  leS*"  30'  W.,  50  fathoms,  bk.  s.  p.  sh., 
five  specimens. 

Albatross  2848,  55"*  10'  N.;  160''  18'  W.,  110  fathoms,  gn.  m., 
July  31,  1888,  one  specimen. 

Besides  these  Albatross  specimens  there  is  one  lot  of  four  collected 
in  June,  1884,  by  Lieut.  Gteorge  M.  Stoney,  United  States  Navy,  in 
63^  50'  N.;  167°  21'  W.  (well  north  in  Bering  Sea),  17  fathoms;  a 
half  dozen,  small  (inunaturet)  specimens,  probably,  though  not  cer- 
tainly, of  this  species,  from  Kyska  Harbor,  Alaska,  14  to  9  fathoms, 
sandy  bottom,  collected  by  W.  H.  Dall  in  1873;  also  one  small  indi- 
vidual, probably  this  species,  from  Const^tine  Harbor,  Alaska,  6  to 
10  fathoms,  sandy  and  stony  bottom,  collected  by  Doctor  Dall  in 
1873;  one  specimen  Arctic  Ocean,  66*^  45'  N.;  166°  35'  W.,  10 
fathoms,  W.  H.  Dall  collection,  August,  1880. 

MOLOT7LA  8IPH01CAII8  8m. 

Molgula  aiphonalia  M.  Sabs,  1858,  p.  65.— kiASR,  1893,  pp.  77,  101;  pi.  4,  figa. 
37-40.— Habtmbyer,  1903,  p.  157;  1909a,  p.  1323. 

So  far  as  external*  characters  are  concerned,  the  single  specimen 
under  examination  agrees  so  well  with' descriptions  of  Jf.  siphondUs 
as  to  raise  no  question  about  the  identification.  And  the  two  super- 
ficial characteristics  of  the  species,  namely,  the  long  atrial  siphon 
and  the  long  hair-like  processes  of  the  test,  being,  as  Hartmeyer  has 
remarked,  so  unique,  there  can  be  Uttle  doubt,  in  spite  of  the  slight 
obstacle  presented  by  the  branchial  sac,  to  be  noted  presently,  that 
Sars's  Norwegian  species  is  represented  in  Bering  Sea. 

The  number  of  longitudinal  vessels  of  the  branchial  sac  is  rather 
large  in  our  specimen  to  be  regarded  as  an  individual  variation  of  the 
number  given  by  Eiacr  for  siphondUs.  The  scheme  of  vessels  in  our 
individual  is  as  follows: 

«  ,     ,  fO-5-o-5-o-5-o-i(M)-ia-o-ia-o-5-o  l. 

Ji^aostyie|j^_^^_^^_^_^j^^^^_^^_^^_Q  R. 

For  sipTiondlis  Kiaer  gives:  0-^-0-ff--0-^--0H5-0-5^-OH5-O-^  //=36, 
with  no  statement  as  to  whether  this  is  right  or  left.  But  since  iii  all 
other  points  of  internal  structure  the  agreement  is  very  close,  this 
difference  in  the  vessels  ought  not,  I  think,  to  stand  in  the  way  of  the 
identification. 

One  specimen.  Albatross  No.  3560,  latitude  56^  40'  N.;  longitude 
169"*  20'  W.  (near  St.  Paul  Island),  43  fathoms,  fne.  gy.  s.  bk.  sp., 
^ptember  3,  1893. 
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SUOTSIOIDSS  DALLI»  mw  fpMlat. 

Plate  33,  figs.  1-3. 

Superficial  characteristics. — Quite  regular  in  form,  varying  from 
nearly  spherical  to  oblong;  siphons  conspicuous  because  of  their 
opaque  whiteness  as  contrasted  with  the  transparency  <of  the  test 
generally;  projecting  distinctly,  though  not  greatly  above  the  general 
surface,  considerably  harder  than  the  rest  of  the  body,  so  that  the 
general  appearance  of  the  structures  is  that  of  two  warts;  the  siphons 
rather  near  together,  the  atrial  more  toward  the  end  of  the  body  in 
oblong  individuals.  Test  transparent,  permitting  the  internal  or- 
gans to  be  distinctly  seen  where  the  adhering  sand  grains  (abundant 
in  some  individuals)  are  not  too  numerous.  A  great  number  of  fine, 
flaccid  filaments  on  the  siuiace  of  the  test,  these  almost  imiformly 
distributed  over  the  whole  body.  Animals  unattached,  apparently 
living  on  sandy  bottoms.  Laigest  individual  about  30  nmi.  in  diame- 
ter and  nearly  spherical;  most  individuals  smaller.  Mantle  rather 
thin,  musculatiure  not  strongly  developed.  Radial  fibers  much 
larger  and  stronger  than  circular,  the  former  reaching  back  radially 
from  each  siphon  not  quite  to  the  equator  of  the  body;  regularly 
spaced. 

Respiratory  system. — ^Branchial  orifice  6-lobed,  atrial  4-lobed,  both 
sets  of  lobes  rather  obscure.  The  smaU  lobes  of  the  branchial  orifice 
irregularly  notched  (pi.  33,  fig.  1).  Branchial  tentacles  about  50  of 
various  sizes,  about  12-16  large  ones;  sparsely  and  very  irregularly 
branched,  secondary  branches  being  present  though  scarcely  more 
than  buds  (fig.  2).  Hypophysis  mouth  round,  horseshoe-shaped, 
tiimed  strongly  to  the  right,  the  ends  of  the  shoe  simple,  approaching 
each  other  rather  closely.  Ganglion  very  close  to  the  hypophysis. 
Dorsal  lamina  undivided,  smooth.  Branchial  sac  without  folds,  but 
with  seven  prominent,  longitudinal  membranes  occupying  the  posi- 
tion of  the  folds,  each  of  these  having  a  thickened,  rounded  edge 
which  may  be  r^arded  as  a  single  longitudinal  vessel.  Stigmata 
mostly  strongly  cinrved  and  disposed  in  inf  imdibula  which  are  of  two 
orders,  those  with  apices  along  the  longitudinal  vessels  and  those 
between  the  vessels  and  so  with  apices  entirely  independent  of  the 
vessels  (pi.  33,  fig.  3). 

AlimerUary  system. — Situated  on  the  left  side,  the  whole  forming 
roughly  a  semicircle  with  a  double  periphery  from  the  intestines 
bending  back  rather  sharply  on  itself,  and  so  making  the  rectal  por- 
tion nm  for  some  distance  nearly  parallel  to  the  esophagus  and 
stomach.  Stomach  not  distinctly  set  ofiF  from  the  intestine,  its  wall 
thrown  into  a  number  of  large  irregular  convolutions  (pi.  33,  fig.  1). 
(The  course  of  the  intestinal  canal  in  the  specimen  here  figured  is  not 
quite  typical  in  that  the  space  left  between  the  two  limbs  at  the  point 
of  doubling  back  is  wider  than  usual.) 

Digitized  by  VjOOQIC 


442  PROCEBDINO^  OP  TBE  NATIONAL  MUSEUM.  tol.45. 

Reproductive  system. — On  both  sides,  consisting  of  intermingled 
lobes — ^not  numerous — of  ovary  and  testes;  most  of  the  left  gonad 
situated  within  and  in  front  of  the  intestinal  loop. 

The  species  is  undoubtedly  closely  akin  to  Eugyrioides  arctica  Bon- 
nevie^  1896;  in  fact,  resembles  it  so  closely  that  I  have  hesitated 
about  making  a  separate  species.  However,  as  the  descriptions  of 
arctica  now  stand,  the  two  differ  in  the  following  particulars:  daUi 
grows  to  a  considerably  larger  size  than  arctica.  The  latter  is 
devoid  of  the  surface  filaments  that  are  characteristic  of  daUi.  The 
branchial  tentacles  of  arctica  are  described  by  Bonnevie  as  being 
''lobed  like  an  oak  leaf.''  As  my  figure  2  shows,  this  is  quite 
different  from  the  tentacles  of  daUi.  Finally  the  wide  separation 
of  the  two  geographically  makes  a  presumption  against  their  specific 
identity. 

The  specimens  of  E.  rara  (which  see)  were  mingled  with  those  of 
daUi  in  one  of  the  bottles  from  Kyska  Harbor,  and  a  complete  separa- 
tion of  the  two  without  dissection  of  every  one  is  somewhat  doubtful 
The  superficial  characters  on  which  I  have  relied  in  sorting  them  are 
the  more  prominent  and  wartlike  siphons,  somewhat  farther  apart, 
of  E.  daUi.  But  since  the  differences  here  are  neither  great  nor 
entirely  constant,  it  is  not  impossible  that  more  dissections  would 
find  that  my  sorting  is  not  altogether  accurate.  As  the  evidence 
now  stands  E,  daUi  reaches  a  much  larger  size  than  does  rara.  This 
criterion,  I  suspect,  will  hold,  but  too  much  reliance  should  not  be 
placed  upon  it  till  more  evidence  is  at  hand.  The  particular  internal 
differences  between  these  two  species  are  the  larger  number  of  lon- 
gitudinal vessels  or  membranes  in  daUi;  the  larger,  more  numerous 
and  more  highly  branched  tentacles  of  daUi;  and  the  second  order,  or 
''free"  infundibula  of  the  branchial  sac  of  daUi.  These  infundibula 
are  a  very  striking  feature  of  the  inner  surface  of  the  respiratory 
membrane.  They  are  of  different  sizes,  are  irregularly  distributed, 
and  make  the  impression,  when  seen  under  a  low  magnification,  of 
foreign  bodies  of  some  sort  clinging  to  the  membrane. 

Special  mention  should  be  made  of  the  hundred  and  more  small, 
excessively  sand-covered  individuals  contained  in  one  of  the  Kyska 
Harbor  lots.  I  assume  them  to  be  the  young  of  daUi.  For  one  thing, 
the  siphons,  though  recognizable  on  surface  views  of  most  of  the  indi- 
viduals by  their  light  color,  are  far  less  prominent  either  in  color  or  in 
size  than  in  the  larger  specimens.  But  differences  in  stage  of  devel- 
opment may  well  account  for  the  difference.  The  siphons  are  abo 
on  the  whole  relatively  farther  apart  in  the  smaller  than  in  the  laiger 
individuals.  This,  however,  is  by  no  means  invariably  true,  so  I 
can  not  consider  the  peculiarity  to  be  of  great  significance  for  olassi- 
ficatory  purposes.  In  internal  structure  the  tentacles  of  the  small 
animals  seem  to  be  simpler,  the  secondary  branches  being  wholly  or 
almost  wholly  wanting.    But  this  again  may  well  be  a  juvenile 
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deficiency.  On  the  whole  there  is  little  question  about  the  identifi- 
cation of  the  small  specimens. 

The  collection  contains  several  lots  of  this  species,  all  but  one 
obtained  by  Dr.  W.  H.  Dall.  One  lot  of  three  individuals  is  from 
Chichagof  Harbor,  Attn,  Alaska,  5  to  7  fathoms,  gravel  and  sand  bot- 
tom, 1873.  Three  lots,  containing  over  200  specimens,  many  very 
small,  from  Kyska  Harbor,  also  from  the  Aleutian  Island  region,  7  to 
12  fathoms;  and  still  another  lot  of  5  large,  very  sandy  individuals 
from  Kyska  Harbor  (type-locality).  A  half  dozen  specimens,  Albar 
tross  station  3637,  57^  06'  SO''  N.;  170^  28'  W.,  32  fathoms,  crs.  g., 
July  18,  1896. 

Type.— Cat.  No.  5678  U.S.N.M. 

A  bottle  labeled  "Kyska  Harbor,  9-12  fathoms,  1873,"  of  the 
Alaskan  collections  by  W.  H.  Dall,  contains  about  35  specimens  which 
externally  much  resemble  the  specimens  from  the  same  locality  which 
I  have  regarded  as  the  young  of  Eagyrioides  daUi.  The  only  difficulty, 
so  far  as  surface  appearances  go,  in  thus  disposing  of  these  is  the  fact 
that  no  siphons  or  orifices  can  be  seen  on  them,  while  the  yoimg 
E.  ddUi  show  the  siphons  in  almost  all  cases,  as  already  described. 
But  dissection  of  the  animals  discovers  a  remarkable  state  of  things. 
Besides  the  siphons  and  some  of  the  mantle  immediately  adjacent  to 
these,  no  ascidian  organs  can  be  made  out.  In  most  specimens 
examined  a  large  number  of  spherical,  amber-colored,  semitransparent 
hard  bodies  are  present.  These,  one  would  say  offhand,  are  eggs, 
and  such  they  may  be;  but  no  nuclei  or  other  structures  character- 
istic of  asciddan  eggs  are  recognizable.  Aside  from  these  ova-like 
bodies,  the  material  filling  the  test  (for  such  the  sand-covered  outer 
coat  seems  undoubtedly  to  be)  consists  partly  of  a  dark,  hard,  amor- 
phous mass,  and  two,  generally  irregular,  elongated,  granular,  duU, 
white  bodies.  As  to  what  all  this  means  I  can  offer  only  the  most 
dubious  conjecture.  The  materials  described  call  to  mind  what  has 
been  regarded  by  several  observers  and  what  I  myself  have  seen  some 
of,  in  some  of  the  social  and  compound  ascidians,  as  reserve  material 
in  a  degenerative  or  hibernating  state  of  the  colonies,  this  to  be  made 
use  of  as  food  in  the  rejuvenation  of  the  colony.  But  such  a  thing 
is  wholly  unknown,  so  far  as  I  am  aware,  in  simple  ascidians,  and  I 
consider  the  suggestion  as  of  barely  sufficient  probability  to  make 
it  worth  mentioning  pending  an  opportunity  of  further  examination. 

BUOTRIOmBS  RARA  (Kiaer). 

Par<miol{fula  rata  Kiabe,  1896,  p.  17,  pi.  6,  figs.  16-19.— Hartmbyeb,  1903,  p. 

132.--RBDIXORZEW,  1907,  p.  3. 
Eugyrioides  rara  Hartmbter,  1909a,  p.  1321. 

There  are  about  30  specimens  from  Kyska  Harbor  mingled  with 
E.  daUiy  which  I  assign  to  Eiaer's  species,  hitherto  known  only  from 
the  coasts  of  Norway  and  European  Sib^a.    There  is  no  difficulty 
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that  seems  to  me  of  conseq[uence  in  the  way  of  the  identification. 
The  tentacles  of  rara  are  '*  almost  unramified,"  according  to  Kiaer, 
the  branches  being  only  ''small  buds."  This  description  does  not 
quite  apply  to  my  specimens,  since  the  branches,  though  small  and 
simple,  are  more  than  buds.  Again,  Kiaer  speaks  of  the  dorsal 
lamina  as  being  "very  powerful  and  high."  This  structure  in  the 
specimens  now  under  consideration  is  undoubtedly  wide  for  an 
ascidian  of  this  size,  but  not  excessively  so.  At  first  I  was  inclined 
to  identify  the  specimens  with  E.  symmetrica  (Drasche,  1884,  p.  161), 
a  species  very  close  of  kin  to  rara.  But  the  form  of  the  infundibula 
and  of  the  intestinal  bend  seems  decisive,  the  infundibula  of  symmetrica 
being  flat,  while  in  rara  they  are  distinctly  elevated.  In  the  ''wide 
rapidly  rising  look"  of  the  intestine,  too,  the  Alaskan  specimens  agree 
closely  with  rara.  It  should  be  mentioned,  however,  that  in  the 
number  of  stigmata  to  each  infundibulum  our  specunens  seem  to 
correspond  more  nearly  with  symmetrica,  the  number  being  at  least  8 
in  ours,  whereas  6  or  7  is  the  number  for  the  typical  rara.  But  this 
disagreement  does  not  seem  to  me  to  go  far  toward  offsetting  the 
agreements  above  mentioned. 

Specimens  collected  by  W.  H.  Dall  at  Kyska  Harbor,  Alaska,  9 
to  12  fathoms  (No.  1000). 

RmZOMOLOULA  lUTTBm  Haitmem. 

IVngomolgula  rUteri  Hartmbyer,  1903,  p.  168,  pi.  6,  fig.  1;  pi.  9,  figs.  5-9.— Hart- 
MBYBR,  1909a,  p.  1321. 

Comparison  of  the  numerous  specimens  of  this  species  in  the  col- 
lection with  R.  areaaria  Ritter,  reveals  the  foUowing  well-marked 
differences:  The  sand  coating  of  areaaria  is  distinctly  thicker  than 
in  any  of  the  specimens  of  ritteri,  where  at  its  minimum  the  sandiness 
is  sparse,  leaving  considerable  areas  of  the  test  entirely  exposed. 
The  mantle  musculature,  particularly  the  bands  radiating  from  the 
orifices,  is  much  stronger  in  arenaria.  The  branchial  folds  are  higher 
in  arenaria,  the  number  of  longitudinal  vessels  on  them  being  some- 
what greater.  Hartmeyer  has  pointed  out  all  these  differences,  except 
that  of  the  difference  in  extent  of  the  sand  covering.  He  also  notices 
the  apparent  absence  of  stigmata  between  the  folds  of  arenaria  as 
being  distinctive.  I  have  to  correct  my  description  of  arenaria  by 
stating  that  stigmata  do  occur  between  the  folds.  They  are,  how- 
ever, fewer  as  compared  with  those  in  the  folds  than  in  ritteri,  and 
are  disposed  more  definitely  in  spirals  and  low  infundibula.  In  no 
instance  have  I  seen  them  in  the  serpentine  partly  coiled  form  charac- 
teristic of  these  stigmata  in  ritteri. 

Albatross  stations:  3229,  8  fathoms,  58°  40'  N.;  157°  16'  W. 
(Bering  Sea),  May  31, 1890, 80  specimens.— 3266,  24  fathoms,  55°  08' 
30"  N.;  163°  30'  SO''  W.  (Bering Sea),  June  25, 1890, 50  specimens.— 
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3271,  25  fathoms  (very  near  station  3266). — 1  specimen,  Granite^ 
Cove,  Port  Althorp,  Jmie  18,  1880,  Dall  collection. — 1  specimen 
Chamisso  Harbor,  Eschscholtz  Bay,  Alaska,  5  to  8  fathoms,  W.  H. 
Dall,  1880. 

HALOCrifTmA  WASmNOTOmA.  new  fpectot. 
Plate  33,  figs.  4r-6. 

Superficial  characters. — Somewhat  ^^-shaped,  the  thick  end  for- 
ward; attached  along  whole  ventral  side,  the  area  of  attachment 
much  flattened  and  bordered  by  a  distinct  but  irregular  flange,  the 
test  here  smooth  and  thin  as  compared  with  that  of  other  regions; 
siu^ace  marked  by  a  niunber  of  low,  rather  regular  wrinkles  gener- 
ally running  lengthwise  of  the  body  (pi.  33 ,  fig.  4) .  Siphons  not  promi- 
nent, the  branchial  situated  well  forward,  the  atrial  more  prominent 
than  the  branchial,  situated  near  the  median  dorsal  line  and  about 
midway  between  the  two  ends;  branchial  orifice  four-lobed,  atrial 
obscmrely  six-  or  seven-lobed.  Color  dark  brown,  except  area  of  at- 
tachment, which  is  dull  gray.  Test  stiff  and  dense,  scarcely  thicker 
than  heavy  paper  generally,  still  thinxier  over  area  of  attachment. 
Length  2  cm.,  width  1.5  cm.  Mantle  rather  thin,  even  for  this  genus, 
radial  muscle  fibers  around  and  adjacent  to  the  siphons  as  usual 
much  the  stronger,  the  circular  fibers  being  very  fine,  especially  on 
the  ventral  half  of  the  body. 

Respiratory  system. — Tentacles  26  large  ones,  and  about  as  many 
more  very  small  ones,  a  few  of  the  large  being  still  larger  than  the 
others,  the  larger  copiously  branched;  branchial  membrane  with  six 
folds  on  each  side,  from  10-18  longitudinal  vessels  on  the  folds  and 
gemerally  2  between  the  folds.  Stigmata  straight,  long,  and  r^ular, 
about  6  in  a  mesh;  dorsal  languets  of  reddish  color,  those  at  posterior 
end  of  series  somewhat  longer.  Hypophysis  mouth  simple,  horseshoe- 
shaped,  the  opening  directed  forward. 

Alimentary  system. — On  the  left  side,  the  rathar  wide  loop  occu- 
pying a  nearly  vertical  position  well  toward  the  posterior  end; 
stomach  hardly  distinguishable  from  the  intestine  in  size;  the  lobu- 
lated  gland  (Uver?)  in  two  widely  separated  sections,  one  much 
more  voliuninous  and  elaborately  branched  than  the  other  (pi.  33, 
fig.  6). 

Reproductive  system. — On  both  sides,  left  T^hoUy  within  intestinal 
loop;  about  35  hermaphroditic  lobes  on  right  and  30  on  left,  lobes 
on  each  side  not  crowded  tc^ether,  all  connected  to  a  conmion  strand 
probably  containing  both  oviduct  and  vas  deferens. 

The  most  imique  featiu*e  about  this  species  is  the  lobing  of  the 
atrial  orifice.  Exactly  how  many  lobes  are  present  in  the  one  speci- 
men at  hand  is  not  certain,  but  there  are  clearly  five  and  these  do  not 
make  up  the  complete  circuit  (fig.  5).  I  know  of  no  other  species  of 
the  genus  to  which  more  than  foiu*  lobes  of  either  orifice  have  been 
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ascribed  According  to  the  older  valuation  of  the  lobes  the  present 
individual  would,  therefore,  probably  be  counted  as  the  type  of  a  new 
genus.  However,  the  animal  is  a  very  typical  Hidocynthia  in  all 
other  respects,  so  I  have  no  hesitation  in  placing  it  here. 

Within  the  genus  it  belongs  among  the  species  with  six  branchial 
folds,  its  nearest  of  kin  seeming  to  be  H.  michadseni  Oka,  1906,  and 
H.  Jcarasvoja  Oka.  But  from  both  of  these  it  differs  in  several  ways 
in  addition  to  its  larger  number  of  atrial  lobes.  For  example, 
michadseni  has  about  10  vessels  to  the  fold  and  9  between^  while  the 
hypophysis  mouth  is  described  by  Oka  as  presenting  a  "komplizier- 
tes  Muster.'^  A  very  simple  U-shape  characterizes  the  oigan  in 
washingtonia.  Furthermore,  in  the  Japanese  species  the  ''liver"  does 
not  seem  to  be  separated  into  the  two  distinct  portions  as  is  the 
case  ia  washingUmia.  In  fact,  this  condition  of  the  organ  is  rare  for 
the  genus. 

Type-locality. — ^A  single  specimen,  AUxUross  station  3450,  lat.  48*^ 
26'  60''  N.;  long.  124°  39'  35"  W.  (m  the  Strait  of  Juan  de  Fuca), 
151  fathoms,  bottom  g.,  August  28,  1891. 

2V2>€.— Cat.  No.  5680,  U.S.N.M. 

HALOCTNTmA  HAU8TOR  (StimpMn). 

Cynthia  hatistor  Stimpson,  1864,  p.  159.— von  Dbasche,  1884,  p.  372,  pi.  3,  figs.  3 
EDd  8.— Herdman,  1898,  p.  257,  pi.  14,  figs.  1,  2.— Rttter,  1900,  p.  601,  pi.  18, 
figs.  8,  9,  10. 

Pyura  haustor  Habtmsteb,  1909a,  p.  1340.— Huntsman,  1911,  p.  134. 

There  are  a  dozen  and  a  half  of  this  common  Puget  Sound  species 
sent  to  the  museum  by  Dr.  O.  B.  Johnson  in  1889.  They  were  col- 
lected from  shx>re  rocks  between  tides  and  show  nothing  needing 
comment. 

Puget  Sound,  Dr.  C.  B.  Kennedy,  Northwestern  Boundary  Survey, 
25  specimens,  cotypes. 

The  assignment  to  this  species  of  two  small  specimens  from  AHa- 
tross  station  3451  is  open  to  some  though  but  little  doubt.  Perhaps 
the  most  questionable  point  is  the  almost  entire  absence  of  siphons 
in  these  specimens,  these  structures  being  usually  though  not  always 
particularly  prominent  in  the  typical  Jumstor.  The  ridging  and 
tuberculation  of  the  test  of  the  individuals  now  under  consideration 
are  furthermore  somewhat  less  definitely  expressed  than  in  haustor 
from  the  littoral  zone.  The  available  evidence  from  internal  struc- 
ture contabs  nothing  against  the  identification  excepting  possibly 
the  tentacle  number,  which  is  here^  30,  somewhat  high  for  haustor. 
What  makes  the  assignment  of  these  specimens  particularly  inter- 
esting is  the  fact  that  they  were  taken  in  much  deeper  water,  106 
fathoms,  than  haustor  generally  inhabits. 

Albatross  3451,  lat.  48^  25'  10"  N.;  long.  124**  37'  50"  .W.,  in  the 
Strait  of  Juan  de  Fuca,  106  fathoms,  August  28,  1891. 

Type.—CbX.  No.  3239,  U.S.N.M. 
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HALOCnrrmA  HAUSTOR  FOUACSA,  mm  ftfbtpMiet. 
Plate  33,  fig.  7. 

The  specimens  of  Hahcynthia  which  I  am  consideringi  provisionally, 
as  a  subspecies  of  H,  haustor  stand,  according  to  the  evidence  now 
at  hand,  about  midway  in  their  resemblances  between  H.  joJmsoni 
and  H.  Jiaustor  with  features  sufficiently  different  from  both  to 
entitle  them  to  independent  specific  rank  should  the  examination 
of  more  material  establish  the  constancy  of  the  characters  used  for 
separating  them  as  a  subspecies. 

The  strikingly  distinctive  features  about  them  pertain  to  the  gen- 
eral external  appearance.  Irregular  in  form  as  individuals  of  both 
johnsoni  and  hcmstor  usually  are,  the  animals  now  before  me  are  far 
more  so  than  anything  I  have  ever  seen  in  these  species.  The  irregu- 
larity is  due  chiefly  to  the  extent  and  character  of  the  outgrowths  on 
the  test.  Some  of  these,  particularly  on  the  siphons  and  toward 
the  anterior  end  of  the  body,  are  quite  remarkable,  being  long,  more 
or  less  flattened,and  broadest  at  the  distal  end.  They  may  reach  a 
length  of  nearly  12  mm.  and  these  largest  longest  ones  are  quite 
flexible  or  pendulous.  They  might  properly  be  spoken  of  as  foliace- 
ous  (pi.  33,  fig.  7).  On  portions  of  the  body  where  there  are  no  such 
elaborate  outgrowths  the  test  is  still  deeply,  though  irregularly  cor- 
rugated, the  sharply  projecting  ridges  being  clearly  of  the  same 
general  nature  as  the  foliaceous  warts.  In  these  regions  the  sur« 
face  is  not  greatly  different  from  that  of  the  typical  Tiaustor. 

The  color  is  dark  brown,  the  processes  and  higher  ridges  inclining 
to  reddish. 

On  the  whole  the  animals  appear  to  be  shorter  in  proportion  to  the 
greatest  transverse  diameter  than  is  either  Jiaustor  or  johnsoni,  though 
in  proportions,  as  well  as  in  surface  features,  the  irr^ularity  is  very 
great. 

The  height,  exclusive  of  the  siphons  and  processes,  of  the  speci- 
men shown  in  figm-e  7  is  about  2  cm.,  and  the  greatest  transverse 
diameter  is  3.5  cm.  But  some  of  the  individuals  are  higher  pro- 
portionally. 

In  external  characters  the  animals  undoubtedly  resemble  haustor 
more  than  they  do  johnsoni. 

On  the  other  hand,  as  regards  the  one  internal  feati^e  to  which, 
so  far  as  is  now  known,  haustor  and  johnsoni  are  distinct  from  each 
other,  namely,  the  tentacle  number,  the  specimens  now  under  con- 
sideration resemble  more  johnsoni.  In  four  specimens  examined  the 
numbers  coimted  were  34,  30, 28  or  30,  and  26,  the  last  being  a  small 
individual.  The  average  number  for  typical  hcmstor  is  about  21, 
while  the  average  for  johnsoni  is  42. 

The  scheme  of  internal  longitudinal  vessels  for  the  right  side  of 
two  specimens  was: 

First.  D.  L.    ?-P-3-^i-l-;?i~l-;?5-5-/5-3-//-2=.118. 
Second.  D.  L.  ?-?-2-;»0-3-i5-2-ie-7-iJe-6-iJ?-3-101. 


D^itized  by  Vj'OOQ IC 


'9 


PROCEEDIIfaS  OF  THE  NATIONAL  MUSEUM.  tol.45. 

ber  these  series  nor  those  of  other  specimens  counted  indicate 
ag  distinctive  in  comparison  with  either  haustar  or  johnsoni; 
e  same  remark  must  be  made  concemiug  the  other  internal 
s — with  the  possible  exception  of  the  ''liver."  This  structure 
large  in  our  animals  and  an  extensive  comparative  study  of 
it,  perhaps,  prove  it  to  present  constant  differences. 
i-hcdHty.—Alhatross  3088,  lat.  W  28'  N.;  long.  124^  25' 30' 
fathoms  (close  to  the  Oregon  coast),  September  3, 1889. 
J.— Cat.  No.  5681,  U.S.N.M. 

HALOmVTHIA  AXTRANTIUM  (Palbn). 

dia  aurantium  Pallas,  1787,  vol.  2i  p.  240,  pi.  7,  fig.  38. 

Una  pyriformis  Dall,  1872,  p.  157. 

Ihia  superba  RirrBR,  1900,  p.  590,  pi.  18,  fig.  1;  pi.  19,  figs.  16, 17, 18,  and  20; 

pi.  20,  fig.  19. 

Ihia  deani  Rittbb,  1900,  p.  592,  pi.  18,  figs.  2,  3;  pi.  19,  figs.  21,  22,  23. 

}cyrUhia  aurantium  Habtmbybb,  1903,  p.  195. 

xynMa  tuperba  Oka,  1900,  p.  41. 

ra  avrantium  Habtmbter,  1909a,  p.  1339. 

yum  aurantium  Huntsman,  1911,  p.  136. 

full  synonymy  see  Hartmeyer,  1903. 

e  7  gives  the  tabulated  result  of  the  examination  of  26 
ens  of  the  aurantium  group  of  Halocynihia  representing  the 
ient  of  the  geographic  range  of  the  group.  Study  of  this  table 
that  the  specimens  from  the  Pacific  Ocean  and  Bering  Sea 
ioubtedly  separable  from  those  of  the  Atlantic  Ocean  by  the 
r  of  gonads  and  probably  also  by  the  ratio  of  length  to  thick- 
the  individual  animals,  and  the  character  of  the  spines  of  the 
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Table  8,  made  by  arranging  the  specimens  on  the  basis  of  the  num- 
ber of  gonad  lobes,  brings  out  the  fact  that  all  the  Atlantic  specimens 
(6)  fall  into  a  group  with  12  or  more  gonads,  while  aU  the  Pacific- 
Bering  Sea  specimens  (1 6) ,  with  one  exception,  fall  into  a  group  having 
8  or  fewer  gonads.  This  result  is  in  agreement  with  Huntsman's 
conclusion  that  the  Pacific  animals  have  fewer  gonads  than  have  those 
from  the  Atlantic-Arctic  region,  and  favors  the  recognition  of  two 
8j>ecific  groups.  Whether  a  single  difference  ought  ever  to  be  con- 
sidered sufficient  for  separating  species  may  be  a  question;  but  when, 
as  in  this  case,  it  is  associated  with  one  or  more  other  highly  probable 
differences  there  should  be  no  hesitation.  As  shown  by  Table  7,  it  is 
almost  certain  that  the  spines  of  the  test  are  arranged  in  circular 
groups  more  definitely  in  the  Pacific  animals.  The  greater  average 
ratio  of  length  to  diameter  shown  by  the  Pacific  specimens — 1.77:1 
as  against  1.20:1  for  the  Atlantic  animals — i^  likely  to  prove  a  good 
character  also,  but  the  distorted  condition  of  many  of  the  preserved 
specimens  makes  measurement  rather  unsatisfactory. 

Since  the  specimens  upon  which  Pallas  based  his  Ascidia  auran- 

tium  were  from  the  Kurile  Islands,  that  specific  name  will  stand  for 

the  Pacific  animals,  and  the  name  of  the  Atlantic  species  will  be  H, 

pyriformis  (Rathke.) 

TABLE}  8. 

Data  of  the  Aurantium  group  of  Halocynthia  arranged  with  reference  to  the  number  of 
gonads  and  bringing  out  the  distinctness  of  H.  pyriformis  from  II.  aurantium. 


No.  of 
speci- 
men.! 

Gonads. 

Ratio  of 
width  to 
lenfthof 
individ- 
ual. 

Arrangement  of 
spines  on  test. 

Tenta- 
cles. 

Folds 
of  sac. 

Average 

vessels 

per  fold. 

LocaUty. 

6    

IS 
IS 
It 

1:1.6 

1:1 

1:1.2 

1:1.06 

1:1.13 

Nodrdee 

do 

do 

Few  circles.... 

Nocirdes 

27 
24 
22 
25 
17 

8 
9 
8 
9 
8 

23 

19.6 

19 

18 

15.7 

Grand  Banks. 
Newfoundland. 
Grand  Manan. 

Eastport. 

11 

13 

19 

21 

H-    PPri- 
formi9. 

Average 
1 

is.i 
s 

10 
8 
5 
S 

i 

e 

7 
7 
8 

! 

1:1.2 

1:1.73 

1:3 

1:3.5 

1:1.36 

1:1.6 

1:3 

1:1.3 

1:7 

1:1.67 

1:2.27 

1:1.48 

1:3 

1:1.4 

1:1.33 

23 

24 
18 
26 
24 
30 
27 
29 
31 
27 
23 
30 
16 
22 
32 

8 

9 
8 
9 
8 

9-« 
8 

9-« 
8 
8 

8-7 
7 

7-6 
7i 
7 

19 

27.6 

23.8 

23 

28.6 

22 

23 

21.8 

19 

18 

18.6 

16.3 
9 

9.6 
6.4 

All    Atlantic   sta- 

Clrdes 

do 

do 

do 

Nodrdes 

Cirdee 

do 

do 

do 

do 

do 

do 

do 

do 

tions. 
Bering  Sea. 
Puget  Sound. 
Alaska. 
Unalaska. 
KasaanBay. 
South  of  Unlmak. 
BeringSea. 
WardCoveAlaska. 
Eodiak,  Alaska. 
Akutanld. 
Chugachik^Alaska. 
Puget  Sound. 
Loring,  Alaska. 
Do. 

2 

3 

4 

5 

7 

H  auTan^ 

8 

Uum. 

13 

14 

15 

16 

23 

24 

26 

Average 

6 

1:1.77 

23 

8 

19 

^  The  numbers  correspond  to  the  numbers  of  the  individuals  in  Table  7. 

The  variation  of  the  hypophysis  should  be  mentioned,  since  it  is 
impossible  to  present  this  in  the  table.  In  small  individuals  the 
hjrpophysis  mouth  is  generally  broadly  horseshoe-shaped,  the  horns 
being  roUed  in  at  the  tips  to  the  extent  of  one  or  two  turns.  With 
increase  of  size  this  simple  condition  is  lost^  seemingly  in  all  cases, 
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the  inroUing  of  the  horns  progressing  to  form  spirals  having  four, 
five,  or  more  turns.  In  some  cases  these  spirals  remain  flat,  but  in 
others  they  take  on  a  cone  shape,  the  cones  in  some  projecting  prom- 
inently. Frequently  secondary  cones  are  formed  on  various  parts 
of  the  tubercle,  in  one  instance  as  many  as  seven  of  different  sizes 
being  present.  The  range  of  variation  and  complication  is  here 
somewhat  similar  to  but  greater  than  that  found  in  H.  johnsord 
Ritter,  1909. 

'* Albatross'*  collections. 

Station  2842,  lat.  54^  15'  N.;  long.  166^  03'  W.,  off  Akutan  Island, 
Alaska,  72  fathoms,  p.,  July  23,  1888,  1  specimen. 

Station  2851,  lat.  54**  55'  N.;  long.  159"*  52'  W.,  Shumagins,  35 
fathoms,  gy.  s.  brk.  sh.,  August  4,  1888,  3  specimens. 

Station  3213,  lat.  54 **  10'  N.;  long.  162°  57'  30"  W.,  southwest 
of  Sannak  Islands,  41  fathoms,  bk.  s..  May  21,  1890,  2  specimens. 

Station  3504,  lat.  56 *"  57'  N.;  long.  169"*  27'  W.,  Bering  Sea, 
34  fathoms,  fne.  gy.  s.  bk.  s.,  July  28,  1893,  3  specimens. 

Station  3505,  lat.  57°  09'  N.;  long.  168°  17'  W.,  Bering  Sea. 
44  fathoms,  fne.  gy.  s.,  July  28,  1893,  15  specimens. 

Station  3512,  lat.  57°  49'  30"  N.;  long.  169°  27'  W.,  Bering  Sea, 
38  fathoms,  fne.  s.  gn.  m.,  August  1,  1893,  1  specimen. 

Station  3513,  lat.  58°  27'  N.;  long.  169°  01'  W.,  Bering  Sea,  35 
fathoms,  fne.  s.  gn.  m.,  August  1,  1893,  2  specimens. 

Unalaska,  June  16,  1890,  2  specimens. 

Kadiak,  Alaska,  August  14,  1888,  1  specimen. 

Loring,  Alaska,  April  29,  1903,  5  specimens,  small. 

OTHEE  THAN   ^^ AlhatrOSS**    COLLECTIONS. 

Chugachik,  Alaska,  20-60  fathoms,  W.  H.  Dall,  June  30,  1880,  1 
specimen. 

Chiniak  Bay,  Kodiak,  Alaska,  16-25  fathoms,  W.  H.  Dall,  July  12, 
1880,  1  specimen. 

Unalaska,  Alaska,  L.  M.  Turner,  October,  1878, 1  specimen. 

Kasaan  Bay,  Prince  of  Wales  Island,  Alaska,  T.  H.  Streets,  1  sped- 
men. 

Ward  Cove,  Revilla  Gigedo  Island,  Alaska,  T.  H.  Streets,  2  speci- 
mens. 

St.  Paul  Island,  Pribilof  Islands,  M.  C.  Marsh,  Bureau  of  Fish- 
eries, March,  1912,  1  specimen. 

HALOCYNTmA  BCHINATA  (Unnsus). 

Ascidia  echinata  Linn-bus,  1767,  voL  1,  part  2,  p.  1087,  No.  6. 
Cynthia  echinata  Stdipson,  1854,  p.  20. 
Ealocynthia  echinata  Verrill,  1879,  p.  148. 
Halocynthia  arctica  Haetmeyeb,  1903,  p.  190,  pi.  11,  figs.  10, 11. 
Ealocynthia  arctica  Rbdikorzew,  1907,  p.  130. 
Pyura  echinata  Hartmeyee,  1910,  p.  231,  figs.  1-12. 
Boltenia  echinata  Huntsman,  1911,  p.  133. 

Pyura  echinata  Van  Name,  1912,  p.  523,  text  fig.  23,  pL  54,  figs.  61-65;  pi.  70, 
figs.  143, 144. 
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(For  fuller  synonymy,  see  Van  Name,  1912.) 

Thanks  to  Hartmeyer  (1910)  the  delimitations  of  this  species  are 
now  pretty  well  established. 

The  specimens  at  hand  from  Plover  Bay  belong,  with  little  doubt, 
to  this  old  species.  Although  the  number  of  tentacles  is  high — 
about  18  or  20,  while  echincUa  is  said  to  possess  12 — the  difference  I 
do  not  believe  to  be  specifically  significant.  The  difficulty,  rather 
common  in  this  genus,  of  counting  the  tentacles;  namely,  of  deter- 
mining in  some  cases  whether  one  has  to  do  with  a  small  tentacle 
proper  or  a  basal  branch  of  one  of  the  large  members  of  the  circlet 
is  encountered  here.  Examination  of  a  specimen  from  Grand  Manan 
off  the  Atlantic  coast  of  North  America,  recognized  as  the  home  of 
echinata,  convinces  me  that  the  tentacle  number  and  scheme  do  not 
differ  from  those  of  the  Bering  Sea  specimens  more  than  they  may 
between  specimens  from  either  locality.  This  is  in  full  agreement 
with  the  recent  description  of  the  species  by  Hartmeyer  and  Van 
Name. 

There  are  also  three  small  specimens  from  Loring,  Alaska,  which 
I  assign  to  this  species,  though  with  somewhat  more  hesitation  than 
in  the  case  of  the  Plover  Bay  animals.  The  spinulation  of  the 
Loring  specimens  is  certainly  not  typical,  only  comparatively  few  of 
the  spines  presenting  the  regular  ring  of  crowning  secondary  spines 
so  characteristic  of  echinata.  A  majority  of  the  spines  resemble 
more  closely  the  single  axis  spines  of  H.  viUoaa  and  its  congeners 
than  the  radical  spines  of  echinata.  However,  the  stellate  variety 
does  occur,  particularly  on  one  of  the  specimens;  so  on  the  whole  I 
have  not  considered  the  difficulty  here  sufficiently  great  to  invalidate 
the  identification.  Again,  well-defined  dorsal  languets  occur  in  the 
Loring  animals,  and  this  is  perhaps  a  more  serious  obstacle  in  the 
way  of  assigning  them  to  this  species  than  is  the  departure  from  the 
type  of  the  surface  spines.  But  since  the  series  of  processes  does  not 
extend  all  the  way  back  to  the  posterior  end  of  the  lamina,  there  is 
the  same  justification  here  as  in  the  case  of  the  Plover  Bay  animals 
for  the  assignment  made. 

Plover  Bay,  Siberia,  15  to  20  fathoms,  W.  H.  Dall,  1880,  3  large 
specimens. 

Loring,  Alaska,  Alaska  Salmon  Investigations,  Albatross,  Apr.  30, 
1903. 

A  single  specimen  from  Aberdore  Channel  east  of  Alger  Island, 
Baldwin-Ziegler  Polar  Expedition,  June,  1901. 

A  small  specimen  from  Albatross  station  3213,  southwest  of  San- 
nak  Islands,  Alaska,  41  fathoms,  is  perfectly  typical  as  to  the  spines. 
I  am  unable  to  determine  the  number  of  branchial  folds,  but  there 
can  be  little  or  no  doubt  about  the  identification. 
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HALOCTHTHIA  VILL08A  (StImpMi). 

CynUna  viUoia  Stdcpson,  1864,  p.  160.— Hbrdmak,  1898,  p.  258,  pi.  12,  figiB. 

7-11. 
Pytara  viUosa  Hartmeteb,  1909a,  p.  1342. 
BoUenia  villosa  Huntsman,  1911,  p.  134. 

The  only  point  in  which  the  specimens  at  hand  appear  to  differ 
from  H.  viUosaf  as  redescribed  by  Herdman  in  1898,  is  in  the  length 
of  the  peduncle.  The  individual  figured  by  this  author  can  scarcely 
be  called  pedunculate  at  all.  In  f  act,  Herdman  speaks  of  the  species 
as  being  ''narrower  at  the  posterior  end  and  sometimes  attached  by 
a  short  stalk/'  Stimpson,  however,  states  in  the  original  description 
that  the  test  at  the  point  of  attachment  "is  produced  into  a  pedundc 
which  is  sometimes  as  long  as  the  body  is  thick."  In  none  of  the 
specimens  under  observation  is  the  peduncle  shorter  than  the  body 
is  thick,  and  in  most  of  them  it  is  considerably  longer.  Judging, 
however,  by  other  well-known  pedimculated  species,  we  would  expect 
the  structure  to  be  subject  to  much  individual  variation  in  length, 
and  hence  would  not,  according  to  prevailing  notions  as  to  specific 
differences,  regard  the  differences  noted  as  of  specific  importance. 

It  is  worth  while  to  note  that  considerable  variation  occurs  among 
the  individuals  in  the  niunber  of  branchial  folds.  One  specimen  had 
7  folds  on  each  side  at  the  anterior  end,  and  only  6  at  the  posterior 
end  on  the  left  side.  A  second  specimen  had  8  folds  on  the  left,  and 
9  on  the  right,  the  ninth  being  small,  while  a  third  had  8  folds  on  each 
side. 

The  formula  for  the  internal  longitudinal  vesseb  of  a  specimen  from 
lx)ring,  Alaska,  was: 

T?  ^    i  1    f2H5-2-i5-2-i7-3-;?0-2-;?0-l-i5-l-j85-0    L. 
Ji^naostyie  |2-iO-l-i4-l-^^2-J?/-2-lS-l-i«^l-l«-l  R. 

A  specimen  from  Puget  Sound  had  the  following: 

TT  ^    f  1   /l-7-2-/0-3-/5-3-17-4-/e-3-«0~2-/5-l-;8/  L, 

H^ndostyie  |i^^_2-i0^3-n-3-i5-4-/S"7-/P-5-/i-6-ll-6-S  R. 

The  Loring  specimens  are  very  uniform  in  external  appearance 
and  the  echination  is  decidedly  closer  and  longer  than  that  of  the 
specimens  of  H.  castaneiformia  with  which  I  am  familiar;  Loring, 
Alaska,  3  to  4  fathoms,  Alaska  Salmon  Investigations,  April  30, 1903, 
26  specimens. 

Puget  Sound,  on  rocks  between  tides,  O.  B.  Johnson,  July,  18M. 
The  22  specimens  in  the  Puget  Soimd  lot  are  somewhat  less  uniform 
among  themselves  in  external  form  than  the  Loring  ones.  Some  (tf 
them  are  almost  without  the  peduncle,  as  was  the  one  figured  by 
Herdman,  while  in  others  the  peduncle  is  quite  as  long  as  in  the 
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Loring  specimens  generally.    The  echination  of  the  Loring  and 
Puget  Sound  specimens  do  not  differ  in  any  recognizable  way. 

Huntsman,  1911,  asserts  that  he  has  collected  specimens  from  one 
locality  on  the  Canadian  coast  showing  a  range  of  variation  so  great 
as  to  include  H.  viUosa,  H.  castaneiformia  v.  Drasche,  and  BoUenia 
echiruUa  Ritterl  The  evidence  for  this  we  shall  await  with  much 
interest. 

HAIOCTNTmA  CASTANBIFORMIS  (▼.  DfMdie). 

Cyntkia  eastanei/ormis  von  Draschb,  1884,  p.  373,  pi.  2,  figs.  9,  lO.—RnrBB,  1900, 

p.  599,  pi.  18,  figs.  6.  7;  and  pi.  19,  fig.  25. 
Pyura  (xutaneifonnU  Hartmeteb,  1909a,  p.  1339. 

The  single  specimen  in  the  collection  that  I  identify  as  this  species 
is  from  Albatross  3088,  off  the  Oregon  coast,  lat.  44*^  28'  N.;  long. 
124**  25'  30"  W.,  46  fathoms,  bottom  clay  and  pebbles,  September 
3,  1889. 

The  material  is  not  sufficient  to  afford  any  new  light  on  the  inter- 
esting question  of  the  relationships  and  distribution  of  the  echinated 
group  of  Halocynthias.     (See  particularly  Ritter,  1907,  p.  12.) 

The  spines  of  the  test  are  sparser  and  smaller  in  the  specimen 
than  is  usual  even  for  this  species. 

For  the  benefit  of  whoever  may  undertake  the  task  at  some  future 
time  of  a  critical  study  of  this  group  I  give  the  most  important  diag- 
nostic features  of  the  specimen  at  hand. 

Branchial  tentacles  33,  rather  large  and  well  branched. 

Folds  of  the  branchial  sac,  8  on  each  side. 

Formula  of  longitudinal  vessels: 

p    ,        ,    f0-4-2-7;?-2-/7-l-/7-0-;?i-0-J?/-0-j8/-l-i7-l  L. 
J3.naostyie  |Q_^^i^^;_2-/e-l-17-0-;2S-0-J?S-0-iS-0-ie-0  R. 

Stigmata  transversely  elongated,  but  a  few  scattered  ones  longi- 
tudinally elongated  in  tiie  spaces  between  the  regular  series  of  trans- 
versely elongated  ones. 

Qonads,  one  elongated  mass  on  each  side. 

HALOCTirrmA  OKAI  Ritter. 

EalocynOna  ohai  Rtpteb,  1907,  p.  11,  pi.  1,  figs.  9-16. 
Pyura  okcd  Habtmetbb,  1909,  p.  1340. 

The  number  of  tentacles  is  high  in  the  specimens  at  hand  as  com*- 
pared  with  those  of  the  species  from  the  California  coast,  there  being 
as  many  as  37  in  one  specimen,  and  in  none  observed  has  the  number 
been  less  than  29.  On  the  other  hand,  16  is  the  number  reported  in 
the  original  description.  Since,  however,  there  is  no  other  difficulty 
in  the  way  of  the  identification,  it  is  probably  safe  to  assume  that 
farther  study  would  increase  the  number  in  animals  from  the  original 
locality  and  HiTYiiniab  that  for  animals  from  the  more  northern  region. 
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Albatross  2877,  lat.  48°  33'  N.;  long.  124°  63'  W.  (coast  of  Wash- 
ington), 69  fathoms,  bk.  s.  m.,  September  26,  1888,  2  specimens. 

Atbatross  3062,  lat,  44*^  N.;  long.  124°  67'  W.  (coast  of  Oregon),  48 
fathoms,  co.  brk.  sh.  rky.,  June  8,  1889,  1  specimen. 

Albatross  3088,  lat.  44°  28'  N.;  long.  124°  26'  30"  W.  (coast  of 
Oregon),  46  fathoms,  c.  p.,  September  3,  1889,  6  specimens. 

A  bottle  with  half  a  dozen  specimens,  no  label.  The  unlabeled 
bottle  is  particularly  unfortunate,  since  it  contains  the  largest  sped- 
mens  of  tiie  collection,  one  being  8.6  cm.  by  6.6  cm.  Another  is  so 
much  elongated  fore-and-aft  as  to  make  it  almost  pedunculated, 
though  the  posterior  part  is  but  little  narrower  than  the  anterior. 

HALOCmrmA  JOHNSOin  Rltttr. 

HalocynihiaL  johnmmi  Rittbb,  1909,  pp.  65-98,  pis.  7-14,  figs.  1-17  excepting  9 
and  10. 

There  are  6  very  poorly  preserved  specimens  of  this  species  taken 
in  San  Diego  Bay  by  the  Albatross,  March  21,  1894. 

I  am  now  adding  to  the  United  States  National  Museum  collection 
10  specimens  from  San  Diego  Bay  taken  from  piles  during  the  sum- 
mer (July  or  August)  1911. 

BOLTRNIA  OWSRA  (Limimis). 

Vortieelli  ovtfera  Linnjbus,  1767,  vol.  1,  pt.  2,  No.  14. 
Aaddia  davata  MthxEB,  1776,  p.  226,  No.  2740. 
Boltenia  ovtfera  Saviony,  1816,  pp.  88, 140,  pi.  1,  fig.  1;  pi.  5,  fig.  1. 
Boltenia  reni/ormU  MacLbat,  1825,  p.  536,  pi.  18,  figs.  1-^5. 
Boltenia  rubra  Sumpson,  1852,  vol.  4,  p.  232. 
Boltenia  bolteni  Rink,  1857,  vol.  2,  p.  104. 
Boltenia  heringi  Dall,  1872,  p.  157. 
Boltenia  elegam  Hebdman,  1882,  p.  86,  pi.  7,  figs.  1-5. 
Boltenia  ovifera  Haktmeybr,  1903,  p.  173,  pi.  4,  figs.  11,  12;  pi.  10,  figs.  1-4. 
Boltenia  thonuoni  Habtmeteb,  1903,  p.  185,  pi.  5,  fig.  1;  pi.  10,  figs.  5-9. 
Pyura  ovifera  Habtmbteb,  1909a,  p.  1340. 
Boltenia  ovifera  Huntsman,  1911,  p.  133. 

Pyura  ovifera  Van  Name,  1912,  p.  527,  text  fig.  24;  pi.  55,  fig.  66;  pi.  56,  figs. 
68-70;  pi.  67,  fig.  133;  pi.  70,  fig.  145. 

(This  synonymy  covers  only  names  that  have  been  used  consider- 
ably in  the  literature  and  those  which  have  been  recently  proposed. 
For  fuller  lists  see  Hartmeyer,  1903,  and  Van  Name,  1912.) 

Hartmeyer  has  done  a  good  service  in  bringing  something  of  order 
out  of  the  chaotic  state  into  which  knowledge  of  this  widely  dis- 
tributed, rather  variable,  and  long-known  group  of  asddians  had 
fallen.  But  it  is  significant  of  the  diversity  of  character  and  deceit- 
fulness,  as  one  might  say,  of  the  animals  that,  after  having  shown  the 
imtenability  of  many  of  the  hitherto  recognized  species,  he  should 
have  been  led  to  establish  still  another  that  will  have  to  be  assigned 
to  the  list  of  synonyms.  We  shall  see  presently  that  his  B.  iharMoni 
can  not  be  accepted. 
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But  valuable  as  Hartmeyer's  studies  of  these  animals  are,  I  can  not 
but  think  he  has  taken  a  backward  step  in  proposing  to  suppress  the 
genus  name  BoUenia  (Hartmeyer,  1909),  page  336,  and  to  transfer  all 
the  species  to  HalocyrUhia  (Pyura) .  His  low  valuation  of  the  presence 
or  absence  of  the  peduncle  as  a  generic  mark  xmdoubtedly  has  much 
justification,  though  it  would  be  interesting  to  see  what  would 
result  were  the  argument  employed  by  him  in  this  connection  to  be 
rigorously  applied  throughout  the  whole  of  zoology  and  botany. 
Without  doubt  a  considerable  percentage  of  all  the  genera  now  recog- 
nized would  be  set  aside.  But  assuming  that  the  mere  presence  of  the 
peduncle  is  not  sufficient  to  save  BoUenia,  there  remains  the  dis- 
tinctive position  of  the  branchial  orifice  in  relation  to  the  insertion  of 
the  peduncle.  Hartmeyer  considers  this  also  of  little  importance, 
instancing  in  support  of  his  view  the  fact  that  in  some  genera,  as 
Molgvla  (M.  crystaUina),  the  position  of  the  orifices  relative  to  the 
peduncle  is  similar  to  that  in  BoUenia  and  Hahcynikia.  That  is,  he 
points  out  a  transition  of  character  not  between  these  tux>  genera  but 
between  BoUenia  and  some  other  genus.  This  way  of  treating 
resemblances  and  differences  between  groups  of  organisms  certainly 
would  play  havoc  with  our  classifications  if  consistently  carried  out. 
Much  depends  on  one's  views  as  to  what  characters  are  superficial 
and  what  are  fundamental.  As  I  observe  and  think  about  organic 
structure,  I  am  xmable  to  see  that  organs  and  parts  located  on  the 
surface  and  so  observable  without  dissection  are  necessarily  super- 
ficial in  a  biological  or  logical  sense;  nor  contrariwise  is  the  internal 
position  of  a  part  the  essence  of  fundamentality.  Ought  it  to  be 
assumed,  for  example,  that  the  digestive  tract,  because  internally 
located  and  hence  literally  a  fundamental  anatomical  organ,  is  there- 
fore more  constant  and  hence  more  reliable  for  grouping  animals  than 
is  the  peduncle  ?  Not  necessarily.  It  is,  if  observation  proves  it  to 
be  so;  not  otherwise.  As  a  matter  of  fact,  I  believe  it  would  be 
quite  as  difficult  to  prove  that  the  pedimcle  present  here  and  there 
among  ascidians  is  any  more  adaptive  than  is  the  branchial  sac,  the 
intestine,  or  the  renal  organs.  Benal  organs  are  present  in  some 
groups  of  ascidians,  but  not  in  others.  Are  they  fundamental  ana- 
tomical parts  or  not?  When  one  compares  an  intestine  as  volumi- 
nous and  elaborate  as  that  of  Styda  maerenteron  (see  p.  466)  with 
one  so  diminutive  and  simple  as  that  of  Styda  ihelyphanes  Sluiter, 
1904,  page  68,  he  can  hardly  be  impressed  with  the  constancy  of  this 
anatomical  organ. 

The  collection  contains  many  specimens  of  many  sizes,  so  that  my 
conclusions  rest  on  rather  ample  observations,  so  far  as  north  Pacific 
representatives  of  the  species  are  concerned. 

The  accompanying  table  (Table  9)  exhibits  something  of  the  range 
of  variation  of  the  species. 
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Several  points  of  considerable  interest  are  brought  out  by  the 
table.  The  one  of  perhaps  most  importance  is  that  the  surface  of 
the  test  of  young  individuals  is  beset  with  spines.  This  is  the 
character  relied  upon  chiefly  by  Hartmeyer  for  the  specific  dis- 
tinctness of  B,  ihomsam.  An  examination  of  a  lai^e  number  of 
small  specimens  forming  a  closely  graded  series  of  sizes  leaves  no 
room  for  question  that  the  spininess  is  a  juvenile  mark — at  least  if 
small  size  can  be  relied  upon  as  indicating  youth. 

The  table  also  makes  it  obvious  that  the  tentacles,  the  branchial 
folds  and  the  internal  longitudinal  Vessels  increase  in  number  with 
increase  in  size  of  the  animal  for  a  considerable  period.  The  varia- 
tion in  tentacle  number  from  28  in  the  largest  individual  to  14  in 
the  smallest  is  quite  decisive  on  the  point  in  spite  of  the  fact  that 
there  are  some  notable  departures  from  exact  correspondence  be- 
tween body  size  and  tentacle  number. 

The  increase  in  number  of  vessels  with  size  is  even  more  positive 
though  the  correlation  is  not  veiy  close. 

Another  point  clearly  established  by  our  dissections  is  that  the 
extent  of  in-turning  of  the  horns  of  the  hypophysis  mouth  increases 
with  the  size  of  the  animal. 

It  appears  from  the  work  done  by  the  Albatross  that  BoUenia 
ovifera  is  abundant  in  the  eastern  and  central  parts  of  Bering  Sea. 
According  to  Townsend  (1900)  the  vessel  has  dredged  at  225  stations 
in  Bering  Sea.  At  29,  or  nearly  13  per  cent,  of  these  she  took 
BoUenia.  However,  in  some  localities,  particularly  in  Bristol  Bay 
and  about  the  Pribilof  Islands,  a  majority  of  the  hauls  brought 
specimens.  None  at  aU  were  taken  in  the  western  or  northern 
portion  of  the  sea,  but  one  specimen  was  collected  in  the  south  side 
of  Ikaten  Bay,  Alaska,  July  21,  1894.  The  collection  contains  one 
bottle  of  specimens  from  Kamschatka  taken  by  Dr.  Leonard  Stejncger 
in  1882-83.  There  is  also  a  bottle  from  Nunivak,  Alaska,  by  Dr.  W. 
H.  Dall;  one  specimen  from  the  coal  station  near  Cape  lisbume,  by 
Henry  D.  Woolfe,  Sept.,  1885,  found  on  the  beach  after  a  northwest 
gale  of  four  days;  one  specimen  from  Cape  Smyth,  John  Murdoch, 
Point  Barrow  Expedition,  Aug.  15,  1881;  and  one  taken  by  the 
United  States  revenue  steamer  Corwin  in  1885,  exact  locality  not 
given. 

The  species  appears  to  be  rather  narrowly  limited  in  depth  range 
in  these  waters,  the  shallowest  record  being  13.5  fathonos  and  the 
deepest  56  fathoms. 

A  sandy  bottom  seems  to  be  distinctly  preferred. 

In  view  of  the  large  number  of  specimens  and  the  fact  that  they 
are  nearly  all  not  only  from  Bering  Sea,  but  from  a  limited  portion 
of  it,  I  have  departed  from  the  usual  course  of  giving  locality  data 
and  have  given  merely  a  list  of  the  Albatross  stations  with  the  depth 
of  water. 
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The  following  is  a  list  of  Albaiross  stations  in  Bering  Sea  at  which 
BoUenia  ovifera  was  obtained:  Station  3303,  33  fathoms;  3300,  15 
fathoms;  3495,  56  fathoms;  3496,  41  fathoms;  3556,  49  fathoms; 
3553,  51  fathoms;  3561,  48  fathoms;  3536,  40  fathoms;  3524,  36 
fathoms;  3511,  39  fathoms;  3510,  27  fathoms;  3505,  44  fathoms; 
3504,  34  fathoms;  3298,  20  fathoms;  3297,  26  fathoms;  3296,  24 
fathoms;  3294,  30  fathoms;  3293,  30  fathoms;  3292,  32  fathoms; 
3291,  26  fathoms;  3282,  53  fathoms;  3281,  36  fathoms;  3286,  37 
fathoms;  3278,  47  fathoms;  3276,  18  fathoms;  3274,  19  fathoms; 
3266,  24  fathoms;  3249,  13.5  fathoms;  3238,  18  fathoms. 

HARTMEYERIA,  new  genius. 
Plate  33,  figs.  S-13. 

Agreeing  generally  with  Microcosmus,  but: 

1.  Body  with  a  slender,  rather  long  peduncle. 

2.  Atrial  tentacles,  and  a  periatrial  band  quite  similar  to  the 
peripharyngeal  band  present. 

T)/pe'8pecie8. — Hartmeyeria  triangularis,  new  species. 

HARTMBTSRIA  TRIANGULARIS,  new  ipedM.  ^ 

Superficial  characteristics. — ^Body  inclined  to  a  triangular  form,  the 
two  orifices  marking  the  basal  angles,  and  the  peduncle  the  third 
angle;  somewhat  compressed  laterally;  the  whole  surface,  excepting 
the  siphons,  covered  with  a  layer  of  black,  closely  adhering  sand 
grains.  Test  on  the  rather  prominent  siphons  usually  presenting  a 
series  of  regular,  parallel,  closely  set  ridges  or  folds,  these  with  the 
light  color  of  the  test  in  this  r^on  as  opposed  to  the  covering  of 
black  sand,  setting  the  siphons  off  conspicuously  from  the  rest  of 
the  body.  Greatest  diameter  of  largest  specimen,  14  mm.  Length 
of  longest  peduncle  seen,  35  mm.-  Thickness  of  peduncle  uniform  and 
scarcely  more  than  1  mm.  in  the  thickest  part,  possessing  a  well- 
defined  coating  of  test  to  which  the  sand  adheres  as  it  does  on  the 
body.  Surface  of  test  beset  with  fine  short  processes  to  which  the 
sand  grains  are  attached;  test  itself  thin  and  leathery.  Mantle 
thin,  musculature  sparse,  but  very  regularly  spaced  (pi.  33,  fig.  9), 
circular  bands  more  numerous  than  the  radial,  extending  over  the 
whole  body — ^not  limited  to  the  siphonal  regions.  Circular  bands 
external  to  the  radial  bands  except  on  a  portion  of  each  siphon  where 
they  are  internal  to  the  radials. 

Respiratory  system. — Siphons  rather  prominent  and  distant  from 
each  other,  distinctly  4-lobed.  Tentacles,  branchial,  20  to  35,  of 
different  sizes,  branched  knobs,  quite  irr^ular  in  arrangement. 
Hypophysis  mouth  horseshoenahaped,  the  horns  nearly  touching 
each  other,  making  the  whole  almost  a  circle.  Peripharyngeal  band 
imusually  broad ;  an  epitheUal  fold,  p.  g\  (pi.  33,  fig.  1 1)  or  velum  within 
the  peripharyngeal  field  some  distance  from  the  inner  lip  of  the  peri- 
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branchial  band,  p,  g,,  and  further  toward  the  branchial  orifice  still 
another  ridge,  or  fold,  less  prominent  than  the  last,  e.  /.  In 
all,  consequently,  four  epithelial  ridges  encircling  the  branchial 
orifice,  two  (those  of  the  peribranchial  band  proper)  external  to  the 
tentacle  circlet;  and  two  within  the  circlet,  e.  f.  and  e.  f\  Dorsal 
lamina  a  plain  narrow  ridge,  with  intimations  of  ribbing  in  some 
specimens.  Branchial  membrane,  6  folds  (counting  rudiments)  on 
each  side.  The  typical  number  of  longitudinal  vessels  on  the  folds 
as  follows: 

^'^^^^nO-^-O-e-O-S-O-P-l-n  R. 

From  this  it  appears  that  the  second  and  sixth  folds  on  the  left,  and 
the  second  on  the  right  are  marked  by  a  single  longitudinal  vesseL 
There  are  no  vessels  between  the  folds.  This  scheme,  with  slight 
variations,  holds  for  the  four  specimens  examined.  Stigmata  nearly 
straight,  but  irregular  in  length,  from  14  to  20  in  the  mesh;  about 
six  prominent  transverse  folds  or  ridges  on  the  outer  surface  of  the 
sac;  a  series  of  large  transverse  vessels  on  the  inner  surface  of  the 
sac  separating  generally  the  series  of  stigmata,  and  a  laige  niunber  of 
fine  vessels  extending  across  the  stigmata  (fig.  13).  Ganglion  long  and 
narrow,  its  anterior  end  adjacent  to  the  hypophysis.  Atrial  tentacles 
very  long  in  proportion  to  thickness,  about  16  in  number  forming  a 
circlet  around  the  atrial  orifice;  within  the  circlet  and  close  to  the 
bases  of  the  tentacles  a  ciliated  epithelial  fold  which  may  be  called 
a  periatrial  fold,  p.  a,  f,  (fig.  12). 

In  dose  association  with  the  atrial  tentacles  numerous  tubercles 
produced  by  parasites  (suctoria),  embedded  in  the  epithelial  lining 
of  the  region  (fig.  12). 

Alimentary  system. — On  the  left  side  of  body,  loop  simple  but 
narrow;  stomach  not  distinctly  differentiated  from  intestine,  two 
folds  in  stomach  wall;  "liver"  well  developed,  consisting  of  a  great 
number  of  more  or  less  independent  alveoli  (fig.  10).  Renal  oigan 
present  ( ?)  on  right  side  near  base  of  branchial  sac. 

Reproductive  system. — On  both  sides  of  body,  that  of  the  left  cross- 
ing the  dorsal  Umb  of  the  intestinal  loop,  more  or  less  cylindrical, 
surroimded  by  the  more  voluminous  many-lobed  testes  (fig.  10, 
gon.).  A  few  structures,  resembling  the  so-called  endocarps  of 
Styda  and  its  allies  present. 

This  imique  species  possesses  a  combination  of  characters  that 
su^ests  relationships  in  various  directions.  The  long,  slender 
peduncle  reminds  one  of  the  genus  Rhizornolgvla,  and  also  of  some  of 
the  Boltenias,  and  of  Culeolus.  With  this  feature,  however,  resem- 
blance to  these  genera  ends.  On  the  whole  the  animal  would  seem 
to  approach  Microcosmus  more  closely  than  any  known  genus. 
Sluiter  (1900,  p.  31)  has  described  a  member  of  this  genus,  M.  minior 
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eeu8f  as  having  a  short  pedimde.  Howeyer,  the  structure  in  this 
ease  is  thick,  and  is  accompajoied  by  other  rootrlike  processes.  Sluiter 
does  not  go  into  details  as  to  the  structure  of  these  parts,  but  his 
description  and  figure  would  seem  to  indicate  that  they  are  quite 
different  from  the  pedimde  of  H.  triangularis. 

Atrial  tentades  are  now  known  to  occur  in  several  quite  widdy 
separated  groups  of  asddians,  so  that  this  feature  alone  would  prob- 
ably not  justify  a  new  genus  for  the  spedes.  However,  when  taken 
in  connection  with  the  pedimde  and  the  unusual  supply  of  epithehal 
bands  around  the  orifices,  it  would  seem  that  to  assign  the  spedes  to 
any  known  genus  would  be  forcing  matters  somewhat  more  than 
giving  it  a  genus  by  itself. 

An  additional  structural  point  in  connection  with  the  atrial  ten- 
tades may  be  mentioned.  As  is  shown  in  figure  12,  the  attachment 
of  each  tentade  is  some  distance  from  the  periatrial  band.  However, 
a  minute  strand,  seemingly  epithehal,  extends  from  the  root  of  the 
tentacle  to  the  band.  These  strands  would  seem  to  be  rudimentary 
and  adherent  portions  of  the  tentades. 

I  have  mentioned  the  epithelial  knobs  on  the  inner  surface  of  the 
periatrial  fidd  in  the  diagnosis  on  account  of  the  possibility  that 
they  may  be  normal  growths  into  which  the  parasites  enter  instead 
of  products  of  the  parasitic  action. 

Typ^locality. — ^About  two  dozen  specimens  taken  by  Dr.  W.  H. 
Dall  in  9  to  12  fathoms  at  Eyska  Harbor,  Aleutian  Idands,  Alaska. 

Type.— CB,t.  No.  5679,  U.S.N.M. 

CULBOLUS  SLUITSRI,  ntw  iptdM. 
Plate  34,  figs.  14-17. 

Superficial  cJMra^cterislics, — Body  irr^ularly  conical,  the  base  of 
tbe  cone  (posterior  end  of  animal)  not  flat  but  sharply  arched;  only 
slightly,  if  at  all,  compressed,  pedimcle  attached  to  apex  of  cone,  the 
transition  from  body  to  pedimcle  being  much  the  same  all  aroimd 
(pi.  34,  fig.  14).  Branchial  orifice  at  the  summit  of  a  broad,  low 
moimd  situated  about  one-third  of  the  distance  between  the  insertion 
of  the  pedimcle  proper  and  the  atrial  orifice.  The  opening  large, 
irregularly  triangular,  the  base  of  the  triangle  directed  forward  and 
constituting  an  arched  hp,  smooth,  except  for  a  number  of  fine  creases ; 
border  of  the  posterior  apical  part  of  the  opening  irr^ularly  puckered 
and  lobed.  Atrial  orifice  a  targe  transverse  slit  broadly  notched  in  the 
middle  of  the  anterior  lip,  situated  far  back  on  the  dorsal  side  of  the 
body.  Entire  surface  covered  with  low,  broad  mounds,  each  of  which 
bears  at  its  summit  a  wartlike  brownish  knob,  the  knobs  extending, 
gradually  reduced  in  size,  on  to  the  apex  of  the  body  to  the  point  at 
which  the  body  is  lost  and  the  peduncle  begins;  also  a  few  scattered 
small  warts  on  the  peduncle.    Color  a  dull  white,  uniform  except  for 
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the  scattered  brownish  warts  above  mentioned.  Minute  green-black 
sand  grains  evenly  sprinkled  over  the  entire  surface.  Greatest  length 
of  body,  6.5  cm.;  diameter,  4  cm.;  pedimcle,  11  cm.  long,  about  3 
mm.  thick  in  the  thinnest  part,  expanded  to  about  4  mm.  at  the 
end  remote  from  the  body.  No  holdfast  present,  indicating  that  a 
portion  has  been  broken  off.  Test  halfway  between  leathery  and 
gelatinous  in  consistency,  hardly  more  than  1  mm.  thick,  except  in 
the  moimds  on  the  surface  mentioned  above;  almost  chalk  white 
on  the  inner  surface,  the  brown  warts  showing  through  in  color,  and 
each  marked  by  a  slight  prominence.  Mantle  thin,  semitransparent, 
somewhat  resembling  thin,  crumpled  parchment  paper;  muscles 
sparse,  the  encircling  fibers  disposed  in  very  definite  bands,  these 
separated  by  wide  regular  intervals,  and  of  neariy  equal  abundance 
throughout;  longitudinal  fibers  present  but  disposed  in  less  well- 
defined  bimdles;  a  few  bundles  of  the  type  of  the  encircling  bundles 
running  diagonally.  Little  or  no  concentration  of  muscle  fibers  about 
the  orifices. 

Respiratory  system. — ^At  least  33  tentacles  varying  in  size  from 
almost  minute  with  few  small  branches  to  large  with  many  branches 
bearing  numerous  secondary  branches  (fig.  15).  Branchial  mem- 
brane with  five  prominent  folds  on  each  side,  the  scheme  of  longitu- 
dinal vessels  as  follows: 

fl-5-l-*-l-/4-l-S-2-/5-l 
il-^2-i/-l-i5~lH?-l-70-l 

As  usual  in  Culeolus  no  true  stigmata  present,  the  membrane  consist- 
ing entirely  of  the  wide-meshed  network  of  longitudinal  and  trans- 
verse vessels;  transverse  vessels  of  two  or  three  sizes  alternating 
more  or  less  regularly,  some  of  them,  particularly  the  smaller  ones, 
frequently  interrupted.  A  dorsal  languet  for  each  transverse  vessel 
No  spicules  in  any  of  the  tissues  of  the  branchial  apparatus. 

Alimentary  system, — (In  too  advanced  a  state  of  disint^ration  for 
full  characterization.)  On  left  side,  forming  a  wide  evenly  curved 
U;  stomach  apparently  but  little  greater  in  diameter  than  intestine; 
bearing  a  number  of  lobes  (liver  ?) ;  rim  of  anus  lobulated  all  around. 

Reproductive  system, — On  both  sides,  those  of  the  left  within  the 
intestinal  loop  (%.  17),  both  ovary  and  testes  clinging  to  the  mantle. 
Ovaries  elongated,  sausage-shaped,  one  on  each  side  of  body  (figs. 
16,  17),  surroimded  by  the  testis  masses,  but  easily  separating  from 
these  and  from  the  mantle;  testes,  a  single  series  of  eight  large  and 
several  small  widely  separated  masses  on  the  left,  and  three  series 
on  the  right,  one  with  eight  masses,  one  with  seven  masses,  and  one 
with  six.  The  irregularly  lobulated  masses  of  each  side  all  connected 
with  a  sperm  duct  closely  adherent  to  the  mantle. 

The  relation  of  the  parts  of  the  genital  system  to  one  another  in 
this  species  is  obscure.    The  statements  about  the  male  and  female 
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gonads  given  in  the  diagnosis  will  almost  certainly  have  to  .be  modi- 
fied when  fuller  knowledge  is  obtained.  The  masses  called  testes  in 
the  text  and  figures  contain  ova  as  well  as  sperm^  and  since  these  are 
both  small  and  large  they  are  obviously  produced  here.  In  other 
words  the  gonads  are  hermaphroditic  in  the  sense  in  which  this 
condition  prevails  with  many  ascidians.  So  far  no  unusual  difficiilty 
appears.  The  puzzle  is  as  to  the  nature  of  the  cylindrical  body 
called  ovaiy  in  the  description.  This  contains  ova  in  most  of  its 
length,  these  being  in  part  large,  apparently  ripe,  and  in  part  small 
and  immature.  They  cling  to  tJie  inner  wall  of  the  canal  forming 
a  definite  layer  thereon,  but  show  no  true  ovarian  arrangement. 
The  exact  relation  of  these  to  the  gonad  lobes  can  not  be  made  out 
owing  to  rupture  and  disarrangement  of  the  parts.  From  what  can 
be  observed  the  cylinders  would  seem  to  be  receptacles  which  receive 
the  ova  from  the  ovaries  while  still  immature,  and  in  which  they 
ripen. 

In  external  appearance  this  species  considerably  resembles  C. 
loyville^hornaoni  Herdman,  though  the  body  of  duUeri  is  somewhat 
longer  proportionately  and  is  more  regular,  the  prominences  on  the 
test  being  here  somewhat  smaller  and  uniformly  distributed.  Per- 
haps the  most  distinctive  feature  about  shidieri  is  the  small  number, 
5,  of  branchial  folds,  6  being  the  prevailing  nimiber  in  the  genus, 
though  one  species,  0.  gigaa  Sluiter  has  7  folds.  But  it  should  be 
stated  that  intimations  of  folds  occur  at  several  places  between  the 
large,  well-defined  folds  in  C.  ahiUeri.  Another  feature,  the  absence 
of  spicides  from  the  tissues  of  the  internal  organs,  would  be,  should 
it  prove  on  further  study  to  be  true  for  all  individuals  and  in  all 
conditions  of  life,  the  most  considerable  differential  mark  of  the 
species,  and  might  even  be  considered  sufficiently  important  to  entitle 
duiieri  to  be  taken  as  the  type  of  a  distinct  genus.  Until,  however, 
more  specimens  have  been  examined,  and  until  we  know  more  than 
we  now  do  about  the  physiological  significance  of  mineral  deposits  in 
the  tissues  of  ascidians,  I  do  not  believe  it  is  wise  to  place  great 
emphasis  on  their  value  in  classification.  It  is  possible,  too,  that  the 
much  elongated  ovaries  and  the  sharp  separateness  of  these  from 
the  testes  may  some  time  serve  as  characters  of  generic  rank. 

I  am  glad  to  name  this  well-marked,  interesting  species  aft^ 
Doctor  Sluiter  who  has  added  so  materially  to  our  knowledge  of  the 
genus. 

Type4ocdlity. — ^A  single  specimen.  Albatross  station  3480,  lat.  52^ 
06'  N.;  long.  171''  45'  (just  south  of  Aleutian  Islands),  283  fathoms, 
bottom  bk.  s.  co.  rky.,  July  8,  1893. 

Type.— Chi.  No.  6688,  U.S.N3I. 
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8TTBLA  MACREHTBRON,  ntw  wptdm, 
PUte  34,  Figi.  ia-20. 

Superficial  eharaeters. — ^Large,  epecimens  from  50  to  90  mm.  in 
length  not  uncommon,  in  general  cylindric  in  form,  the  length  from 
two  to  three  times  the  diameter.  UsuaUj  attached  by  the  whole 
posterior  end  and  rising  column-like.  Smaller  specimens  more 
nearly  spherical,  often  in  clusters,  though  less  closely  crowded  than 
some  of  the  related  species.  Orifices  at  the  anterior  end  usually 
separated  by  a  wart-like  or  spine-like  tubercle,  the  four  distinct 
lobes  rather  small;  siphons  not  high  in  the  preserved  specim^is,  but 
frequently  rather  tumid  and  conspicuous  indicating  that  in  life  they 
may  be  of  good  length;  branchial  frequently  bent  over  so  that  its 
orifice  is  directed  ventralwards.  Test  thm  and  parchment-like, 
rather  easily  torn  smooth  on  the  inner  surface,  but  the  outer  surface 
presenting  a  great  number  of  nearly  parallel  circular  ridges,  sharply 
defined,  and  giving  the  animal  a  very  characteristic  appearance;  these 
ridges  more  positively  developed  in  older  specimens.  In  addition 
to  the  ridges  the  surface  of  the  test  bearing  short,  thick,  somewhat 
fleshy  processes,  in  some  specimens  and  in  some  areas  of  the  surface 
these  being  so  close  together  as  to  give  the  appearance  of  the  plush 
of  velvet.  Occasional  areas  entirely  devoid  of  either  ridges  or  pro- 
cesses the  test  then  being  left  smooth  and  glistening.  Barnacles, 
hydroids,  other  ascidians,  etc.,  frequently  clinging  to  the  surface. 
Color  light  gray,  frequently  obscured,  especially  in  the  grooves  between 
the  ridges,  by  dirt  and  other  foreign  substances.  Mantle  strong  from 
the  heavy  uniform  layer  of  external  longitudinal  muscle  fibers  and 
the  somewhat  less  strong  internal  circular  layer. 

Respiratory  system, — Branchial  tentacles  varying  from  40  to  65, 
in  a  single  circle,  rather  stout  and  crowded,  of  different  lengths. 
Dorsal  tubercle  prominent,  the  hypophysis  mouth  horseshoe-shaped, 
the  ends  approaching  each  other  dosely  and  rolled  in.  Dorsal  lamina 
entire.  Branchial  membrane  with  four  folds  on  each  side,  these  not 
high  in  proportion  to  the  size  of  the  sac  as  a  whole;  longitudinal  ves- 
sels on  the  folds  crowded,  from  10  or  11  to  22,  occasionally  more 
(compare  table),  from  6  to  12  vessels  between  the  folds;  these  not 
crowded.    From  4  to  9  stigmata  to  the  mesh. 

Alimentary  system. — On  the  left  side,  stomach  very  long  and 
relatively  narrow,  bent  almost  at  a  right  angle  near  its  esophageal 
end,  its  posterior  two-thirds  or  three-fourths  standing  nearly  OTect 
and  reaching  from  the  very  base  of  the  body  to  above  its  middle, 
it  being  thus  more  than  half  the  length  of  the  animal.  The  stomach 
wall  with  from  25  to  50  prominent  internal  longitudinal  folds,  these 
being  visible  on  the  external  view  of  the  organ.    Intestine  remark- 
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able  for  its  great  length  and  its  convolutions  (figs.  19,  20),  these 
latter  being  at  least  two  in  number,  the  coils  again  often  increased 
in  length  by  their  tortuous  coiurse.  The  intestinal  coil  packed  between 
the  concavity  of  the  upright  stomach  and  the  dorsal  edge  of  the 
body.  A  distinct,  smaller,  lighter  colored  rectal  piece  of  intestine 
present  with  a  portion  of  its  wall  furrowed  lengthwise  by  numerous 
regular  plications;  the  anus  bordered  by  from  12  to  15  or  more  promi- 
nent rounded  lobes. 

Beproduclive  system. — One  long  sausage-like  ovary  on  each  side, 
with  many  testis  lobes  clustered  around  these,  the  ovarian  cylinders 
extending  diagonally  lengthwise  of  the  animal,  sometimes  bent,  in 
a  few  individuals  to  a  distinct  V-shape.  Endocarps  present,  but  not 
abundant  nor  large. 
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In  the  length  and  yoluminousness  of  the  digestiye  canal  this  species 
is  entirely  unique  among  ascidians^  so  far  as  I  know.  In  a  specimen 
80  mm.  long  the  intestine,  including  the  stomach,  was  187  nun.  long, 
or  one  and  a  third  times  the  length  of  the  animal.  The  intestine, 
exclusive  of  the  stomach,  was  142  mm.  long  in  this  individual. 
The  gut  of  a  dissected  animal  resembles  that  of  a  mouse  quite  as 
much  as  it  does  that  of  an  ordinary  asddian. 

So  far  as  I  have  been  able  to  determine  the  canal  of  Styda  nordn 
enshjoldi  Michaelsen,  1900,  from  the  region  of  Cape  Horn,  approaches 
that  of  this  species  more  closely  than  any  other.  However,  there  is 
no  such  elaborate  coilixig  of  the  organ  in  the  South  American  species 
as  in  iS^.  macrenteron,  and  there  is  little  in  common  between  the  two 
species  in  other  respects. 

Many  of  the  individuals  possess  a  stout,  hard,  sometimes  quite 
regularly  pyramidal  spike  or  horn  between  the  siphons  (fig.  18).  In 
this  the  species  strongly  resembles  a  Styda  that  has  been  known  as 
8.  monoceros  because  of  this  structure.  There  is,  however,  no  possi- 
bility of  identifying  the  animals  before  us  with  the  8.  monoceros  of 
the  north  European  seas.  Herdman  (1893),  who  considers  monoceros 
to  be  a  good  species,  has  described  and  figured  the  animal,  and  the 
simplicity  of  the  intestine  as  shown  by  him  would  of  itself  be  nearly 
conclusive  as  to  the  specific  distinctness  of  the  two  creatures.  But 
as  a  matter  of  fact  they  differ  to  some  extent  in  almost  every  respect, 
macrenteron  being  somewhat  larger  in  size  and  more  cylindiic  in  form; 
having  a  larger  number  of  tentacles,  more  internal  vessels  on  the 
branchial  sac,  both  on  the  folds  and  between  them;  more  stigmata 
between  the  vessels,  and,  seemingly,  a  larger  number  of  folds  in  the 
stomach  wall.  Hartmeyer,  1899  and  1903,  has  returned  to  the  older 
view  that  mxmoceros  is  only  a  form  of  8.  rustica,  there  occurring,  ac- 
cording to  him,  homed  individuals  of  rustica  which  are  indistin- 
guishable, specifically,  in  any  other  way  from  hornless  animals. 

Not  having  had  an  opportunity  to  study  the  subject  first  hand  in 
any  critical  way,  I  would  not  presume  to  pass  upon  the  question  of 
the  specific  distinctness  of  m/moceros.  At  the  same  time  it  is  worth 
while  to  point  out  that  the  presence  of  a  horn  very  similar  indeed  to 
that  present  in  m^on4)ceroSj  in  most,  though  not  in  all,  individuals  of 
another  very  distinct  species,  shows  the  somewhat  sporadic  character 
of  the  structure,  and  so  indicates  its  unreliability  as  a  species  mark. 
Ajid  it  should  be  noted  further  that  in  most  individuals  of  S.  wacrerir 
teron  there  is  a  marked  tendency  to  a  tuberculation  of  the  test  around 
and  betwe^  the  siphons,  even  when  the  horn  proper  is  doubtfully 
present,  thus  suggesting  that  the  horn  should  be  looked  upon  as 
one  of  the  test  tubercles  specially  well  developed  in  most  but  not 
in  all  individuals. 
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The  following  are  the  partial  locality  data  of  the  collection: 

Albatross  3279,  4  specimejos,  lat.  66^  25'  40"  N.;  long.  162^  39' 
15"  W.,  41  fathoms,  fne.  gy.  s.,  June  28,  1890. 

Albatross  3512,  12  specimens,  lat.  67^  49'  30"  N.;  long.  169^  27' 
W.,  38  fathoms,  fne.  s.  gn.  m.,  August  1,  1893. 

Albatross  3553,  1  specimen,  lat.  Se""  28'  N.;  long.  169^  46'  W.,  51 
fathoms,  fne.  gy.  s.  m.,  September  2,  1893. 

Albatross  3506,  1  specimen,  lat.  57^  33'  N.;  long.  165^  55'  W.,  36 
fathoms,  gy.  s.  m.,  Jidy  29,  1893. 

Albatross  3523, 16  specimens,  lat.  57^39'  N.;  long.  170^  02' W.,39 
fathon^is  gn.  m.  tne.  s.,  August  4,  1893. 

Albatross  3303,  3  specimens,  lat.  57^  27'  N.;  long.  160^  23'  30"  W., 
33  fathoms,  bk.  s.,  July  21,  1890. 

Albatross  3305,  1  specimen,  lat.  57"*  51'  30"  N.;  long.  161''  40' W., 
23  fathoms,  fne.  gy.  s.,  July  22,  1890. 

Albatross  3282,  1  specimen,  lat.  56^30'  45"  N.;  long.  161^50'  15" 
W.,  53  fathoms,  fne.  s.  gn.  m.,  June  29,  1890. 

Albatross  3642,  1  specimen,  lat.  52^  57'  45"  N.;  long.  158^  36' 
30"  E.,  16  fathoms,  bk.  m.,  August  19,  1896.  (Tliis  station  is  m 
Ayatcha  Bay,  Kamchatka.) 

Albatross  3253,  2  specimens,  lat.  57^  06'  60"  N.;  long.  164^  27' 
15"  W.,  36  fathoms,  m.  s.,  June  14,  1890. 

Albatross  3254, 8  specimens,  lat.  56^  50'  N.;  long.  164^  27'  60"  W., 
46  fathoms,  gn.  m.  s.,  June  14,  1890. 

Albatross  3505, 12  specimens,  lat.  57^  09'  N.;  long.  168^  17'  W.,  44 
fathoms,  fne.  gy.  s.,  July  28,  1893  (type  locality). 

Albatross  3511,  10  specimens,  lat.  57''  32'  N.;  long.  169"*  38'  W.,  39 
fathoms,  fne.  s.  dk.  m.,  August  1,  1893. 

Albatross  3536,  4  specimens,  lat.  57^  06'  N.;  long.  170^  36'  W.,  40 
fathoms,  gn.  m.  fne.  s.,  August  8,  1893. 

Albatross  3513,  9  specimens,  lat.  58°  27'  N.;  long.  169°  01'  W.,  35 
fathoms,  fne.  s.  gn.  m.,  August  1,  1893. 

Albatross  3522,  16  specimens,  lat.  67°  68'  N.;  long.  170°  09'  W.,  41 
fathon^is,  crs.  gy.  s.  g.,  August  4,  1893. 

AVnUross  3638, 1  spedmen,  lat.  57°  07'  30"  N.;  long.  170°  28'  16" 
W.,  33  fathoms,  g.,  July  18,  1896. 

Albatross  3292,  1  specimen,  lat.  67°  14'  N.;  long.  159°  36'  W.,  32 
fathoms,  bk.  s.  g.,  July  18,  1890. 

Albatross  3317,  1  specimen,  lat.  63°  67'  40"  N.;  long.  166°  59'  W., 
165  fathonM,  crs.  s.  g.  r.,  August  16,  1890. 

Albatross,  "Summer  1890,''  dozen  specimens  (probably  Bering  Sea). 
1  specimen,  lat.  62°  15'  N.;  long.  167°  48'  W.,  20.5  fathoms,  lieut. 
George  M.  Stoney,  U.  S.  Navy,  June,  1884. 

U.  S.  S.  Corwin,  "  Explorations  in  Alaska,  1884,''  6  specimens  (from 
U.  S.  Museimi  records  these  explorations  are  known  to  have  been  ''in 
the  vicinity  of  Bering  Strait"). 
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"No  label,"  12  specimens. 

All  these  stations  so  far  as  known,  and  probably  all,  are  in  Bering 
Sea. 

In  giving  the  mimber  of  individuals  I  have  ignored  a  great  many 
little  ones  sitting  on  the  large  ones. 

Type.—Osit  No.  5686,  U.S.N.M. 

STTBLA  HBMIC.S8PITOSA,  ntw  fpedM. 
Plate  34,  figs.  21-23. 

Superficial  characters. — ^Posterior  half  or  less  of  body  covered  by  a 
dense  mat  composed  of  short,  filiform,  more  or  less  intertwined 
processes  growing  on  the  test,  this  carrying  embedded  among  and 
clinging  to  the  processes  a  quantity  of  fine  greenish  earth.  Anterior 
lialf  or  more  wholly  devoid  of  the  processes,  the  test  here  varying 
from  nearly  smooth  in  the  flat  form  to  pronouncedly  tuberculate, 
particularly  around  the  orifices  in  the  pyramidal  form;  the  tubercles 
generally  somewhat  soft  and  blister-like,  often  low  and  flat  and  sepa- 
rated from  one  another  by  considerable  intervals.  Form  varying 
from  flat-elliptical  to  high  conical  or  cylindrical.  Large  specimens 
of  the  flat  form  20  mm.  in  greatest  transverse  diameter  and  12  mm.  in 
height;  large  specimens  of  pyramidal  form  12  mm.  in  greatest  trans- 
verse diameter,  and  15  mm.  in  height  (figs.  21,  22).  Siphons  absent 
or  very  short,  near  together;  orifices  inconspicuously  four-lobed. 
Test  thin,  rather  stiff,  opaque  white  where  free  from  discoloration  by 
the  mud  in  which  the  animals  lived.  Mantle  thin  and  delicate,  the 
constituent  muscle  bundles  being  very  fine  and  close  together;  mus- 
culature of  nearly  equal  development  over  the  whole  body. 

Respiratory  system, — ^Branchial  tentacles  varying  in  number  from 
25  to  40,  several  sizes,  the  largest  long  and  strong,  laterally  com- 
pressed, the  smallest  hardly  more  than  short  flattened  stubs.  Atrial 
tentacles  present  in  great  numbers,  more  than  100,  very  fine  filiform, 
all  of  nearly  equal  length.  Dorsal  tubercle  spherical,  projecting 
prominently;  hypophysis  mouth  broad  U-shape,  ends  little  or  not 
at  all  curved,  directed  forward.  Branchial  sac  with  four  folds  on  each 
side,  all  low,  with  wide  intervals  between  them.  (For  the  scheme 
of  longitudinal  vessels  of  sac  see  Table  11.)  Transverse  vessels  of 
two  sizes,  regularly  alternating,  the  smaller  ones  usually  crossing  the 
stigmata.  Stigmata  long  and  open  with  parallel  borders,  from  4  to 
6  between  two  longitudinal  vessels  in  the  spaces  between  the  bran- 
chial folds.  Branchial  network  generally  regular  in  its  elements, 
as  described.  Dorsal  lamina  neither  toothed  on  the  edge  nor  ribbed 
on  the  side.    Endostyle  not  prominent,  tortuous  at  the  anterior  end. 
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JlimeTUary  system, — On  the  left  side  of  the  body  the  intestmal 
canal  as  a  whole  forming  a  reversed  S  as  seen  from  the  outer  surface, 
the  ventral  or  gastric  portion  of  the  S  being  considerably  broader 
than  the  dorsal  or  rectal  portion.  Esophagus  short;  stomach  spin- 
dle-shaped;  about  a  third  longer  than  thick,  wall  closely  and  deeply 
folded,  the  folds  about  30  in  number;  intestine  of  quite  uniform 
diameter  throughout;  anal  border  with  a  series  of  distinct,  somewhat 
bead-like  lobes,  in  some  specimens  these  extending  all  the  way 
around,  while  in  others  they  are  restricted  to  scarcely  more  than  one- 
half  of  the  circumference,  the  other  portion  being  occupied  by  a  single 
projecting  pointed  lobe  or  lip  (fig.  23). 

Reproductive  system. — On  both  sides  of  the  body.  Ovary  consist- 
ing of  a  much  elongated,  evenly  cylindrical  mass,  two  or  one  on  each 
side,  on  the  left  crossing  the  rectal  p^art  of  the  intestinal  loop,  and  in 
some  individuals  reaching  back  across  the  gastric  portion  of  the  loop 
also.  Testes  consisting  of  fuUy  separated  bodies  of  imequal  size  and 
irr^ular  shape  arranged  along  both  sides  of  each  ovarian  cylinder, 
but  sharply  separated  from  it.  Both  ovaries  and  testes  adhering 
closely  to  the  mantle,  the  testes  seeming  to  be  without  common  sperm 
ducts,  each  lobe  discharging  its  sperm  independently  (fig.  23). 

The  great  individual  variation  among  the  animals  strongly  sug- 
gests at  first  sight  that  we  are  dealing  with  two  quite  distinct  specific 
groups.  The  difference  in  shape,  for  example,  as  shown  by  the  photo- 
graphs, and  as  indicated  in  the  diagnosis  by  the* terms  *'flat  form," 
and  ''pyramidal  form"  is  striking  indeed,  and  when  taken  in  con- 
junction with  other  external  differences,  particularly  the  tubercula- 
tion  of  the  test  in  the  pyramidal  form  and  the  evenness  of  the  surface 
in  the  flat  form,  would  lead  one  to  say  without  hesitation  that  the 
two  styles  make  two  well-separated  species. 

Such  an  internal  difference,  too,  as  the  presence  of  two  ovaries  on 
each  side  in  some  individuals  and  of  only  one  in  others  would,  accord- 
ing to  our  usual  notions  about  species  in  the  genus  Styda,  strongly 
incline  one  to  beUeve  we  have  to  do  here  with  two  species.  The 
several  differences  do  not,  however,  correlate  with  one  another  in 
such  way  as  to  make  a  specific  grouping  possible  at  least  within  the 
limits  of  the  specimens  examined.  For  example,  some  of  the  py- 
ramidal forms  possess  double  ovarian  cylinders  on  both  sides  of  the 
body  while  others  have  single  cylinders  on  both  sides,  and  the  same 
variation  occurs  among  the  ''flat"  animals.  Again,  the  differences 
in  the  nimiber  of  longitudinal  vessels  of  the  branchial  sac  between 
the  branchial  folds  are  sufficient  to  serve  as  specific  marks,  as  these 
structures  usually  go;  but  here  a  correlation  between  either  the 
maTrimum  or  the  minimum  nimiber  of  the  vessels  with  the  extreme  of 
variation  in  other  particulars  is  not  obvious.  I  conclude,  therefore, 
that  no  other  course  is  open  than  to  assign  the  specimens  all  to  one 
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species  pending  the  time  when  dissections  of  a  sufficiently  kige 
number  can  be  made  to  test  more  thoroughly  the  question  of  corre- 
lation of  the  variations. 

In  the  structure  and  disposition  of  the  furriness  of  the  test 
8.  JiemicsMpiiosa  is,  so  far  as  I  can  determine,  unique  in  the  genus, 
it  resembling  more  closely  in  this  respect  the  Pclycarpay  or  Pandoeea 
fibfiUata  of  Alder  and  Hancock  than  any  other  ascidian. 

The  species  considerably  resembles,  particularly  in  some  oi  its 
variations,  S.  miUeri  Ritter  and  S.  sigma  Hartmeyer.  From  mSUri 
it  differs,  not  only  in  the  extent  and  arrangement  of  the  test  fur,  but 
in  the  smaller  number  of  branchial  tentacles,  the  smaller  number  of 
vessels  on  the  branchial  folds,  and  the  smaller  number  of  testis  lobes. 
And  S.  sigma  appears  to  be  wholly  devoid  of  the  test  fur,  to  be  a  mudi 
larger  species,  and  to  possess  a  greater  number  of  vessels  between  the 
folds  of  the  branchial  sac.  Furthermore,  the  gonads  of  sigma,  seem- 
ingly two  on  each  side  in  all  cases,  are,  as  I  infer  from  Hartmeyer's 
description,  hermaphroditic,  and  so  lacking  the  separate  testicular 
masses  characteristic  of  Jiemicsespitosa.  Hartmeyer  does  not  men- 
tion the  point  in  his  text,  but  his  figure  shows  only  the  two  pairs 
of  cylindrical  bodies  on  each  side;  and  in  several  other  species  which 
he  says  are  rather  similar  to  sigma  the  gonads  are  expre^y  stated  to 
be  hermaphroditic.  But  the  species  with  which  Jiemicsespitosa 
undoubtedly  has  most  in  common  is  S,  loveni  (Sars),  some  individuals 
of  this  species  presenting  an  approach  to  the  hairiness  of  the  test  so 
conspicuous  in  S,  ?iemic3espitosa.  And  interestingly  enough  loveni 
runs  through  a  range  of  shape  variations,  as  shown  by  Hartmeyer  and 
others,  almost  exactly  parallel  with  that  presented  by  our  spedes. 
But  the  test  hairiness  is  almost  wholly  wanting  in  most  specimens  (A 
loveni.  This  diflference  between  the  two  species  may  be  correlated 
with  their  difference  in  habitat,  Jiemicaespitosa  being  a  dweller  on 
muddy  bottoms,  while  loveni  is  usually  found  closely  adherent  to 
stones,  shells,  etc.  The  two  species  seem  to  be  well  differentiated, 
too,  in  the  character  of  the  branchial  sac,  the  folds  in  loveni  being 
less  prominent,  and  the  whole  membrane,  both  folds  and  interspaces, 
carrying  fewer  longitudinal  vessels. 

The  distribution  of  the  species  is  surprising.  All  the  specimens 
except  two  are  from  the  coast  of  southern  and  Lower  California,  and 
from  depths  not  exceeding  61  fathoms.  Two  individuals  are  from 
Bering  Sea,  taken  at  a  depth  of  225  fathoms.  The  agreement  between 
the  northern  and  southern  specimens  is  very  close,  the  only  difference, 
so  far  as  I  am  able  to  sea  about  which  there  may  be  a  question, 
being  in  the  testis  lobes.  These  are  somewhat  more  numerous  and 
voluminous  in  the  Alaskans. 

Albatross  2838,  lat.  28*'  12'  N.;  long.  115''  09'  W.,  off  Lower  Cali- 
fomia,  44  fathoms,  bottom  gn.  m.,  May  5,  1888;  about  20  specimens, 
all  pyramidal  form. 
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Albatross  2971,  lat.  34°  20'  30"  N.;  long.  119°  37'  50''  W.,  oflf 
southern  California,  29  fathoms,  bottom  fne.  gy.  s.  m.,  February 
11,  1889;  1  specimen,  pyramidal  form. 

Albatross  2972  (type-locality),  practically  same  location  as  2971; 
but  61  fathom?,  bottom  gn.  m.;  about  40  specimens,  all  but  three  or 
four  of  the ''flat  form." 

Albatross  3227,  lat.  54°  36'  30"  N.;  long  166°  54'  W.,  Bering  Sea, 
225  fathoms,  bottom  gn.  m..  May  23,  1890;  2  specimens,  pyramidal 
form. 

Type.— CAt.  No.  5684,  U.  S.  N.  M. 

STTELA  SABULIVKRA,  newtpedea. 
Plate  34,  figs.  24-26. 

Superficial  characters. — ^Veiy  regular  in  outline  and  rigid  in  con- 
sistency, covered  all  over  with  a  closely  set  layer  of  black  sand 
grains.  Orifices  rather  near  together  at  the  anterior  end,  without 
siphons  and  scarcely  recognizable  in  the  preserved  specimens.  Body 
distinctly  longer  than  broad,  antero-posteriorly,  and  considerably 
compressed  or  wedge-shaped,  the  posterior  end  being  thinnest  (pi. 
34,  fig.  24).  Some  specimens  with  a  considerably  elongated  process 
near  the  posterior  end.  Surface  of  the  rather  thick  test  bearing 
many  short  processes  longest  along  the  posterior  margin  of  the  body. 
Mantle  musculature  strong,  the  outer  layer  of  circular  fibers  stronger 
than  the  inner  layer  of  radial  fibers.  Length  of  a  full-sized  individual 
17  mm,  width  14  mm,  thickness  about  10  mm. 

BespinUcry  system. — ^Four  lobes  of  the  orifices  clear  cut,  small,  but 
rather  distinct  because  of  their  whiteness.  Branchial  tentacles 
simple,  20  to  30,  of  different  sizes  (fig.  25  b.t),  the  larger  and  smaller 
alternating  more  or  less  regularly.  Hypophysis  (Jiy.)  with  a  simple 
circular  or  oval-shaped  mouth.  Branchial  membrane  with  4  folds 
on  each  side,  longitudinal  vessels  (i.  Z.  v.)  on  folds  of  two  specimens 
as  follows: 

No  vessels  between  the  folds;  stigmata  straight,  12  to  20  in  the 
meshes^  Dorsal  lamina  entire  (d.  I.),  that  is,  without  marginal  teeth 
or  ribbings. 

Alimentary  system. — On  the  left  side,  first  part  of  intestine  dou- 
bling back  into  close  contact  with  stomach,  rectal  portion  extending 
forward  parallel  with  and  near  to  the  dorsal  edge  of  the  body.  Stom- 
ach long  with  about  22  distinct  oblique  folds;  anus  with  many  small 
marginal  lobes. 
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Reproductive  system. — Gonads  very  definitely  sausage-shaped 
masses,  about  6  on  each  side  of  the  body,  placed  transversely,  those 
of  the  left  side  situated  in  the  dorsal  intestinal  loop.  Testes  and 
ovary  closely  associated  in  the  same  mass,  but  not  hermaphroditi- 
cally  (fig.  26  gon.). 

Many  delicate  endocarps  projecting  from  the  mantle  in  among  the 
gonads. 

This  rather  unique  Styda  seems  to  have  more  in  common  with 
S.  vestiia  (Alder)  than  with  any  other  member  of  the  genus.  The 
most  striking  feature  is  the  gonads.  Alder  and  Hancock  (1907,  p. 
124)  remark  on  the  peculiarity  of  the  gonads  in  S.  vestita,  which  resem- 
ble considerably  those  of  the  present  species,  and  state  that  ''the 
only  other  species  in  which  we  have  met  with  the  same  arrangement 
of  these  organs  is  in  the  Olandvla  mollis  Stimpson.''  This  state- 
ment of  the  uniqueness  of  this  type  of  gonads  written  more  than  a 
quarter  of  a  century  ago,  almost  holds  good  to-day  in  spite  of  the 
great  number  of  species  of  Styda  and  closely  related  genera  that  have 
since  been  described.  The  only  other  species  that  I  have  noticed 
in  the  literature  (though  I  have  not  examined  quite  all  of  it  with 
reference  to  the  point)  having  a  similar  type  of  gonads  is  S.  fioccaUi 
Sluiter,  1904.  Here  there  are  also  five  gonadial  cylinders  on  each 
side  placed  transversely.  A  particularly  interesting  fact  is  that  the 
four  species  mentioned  as  having  this  imusual  style  of  gonads  are  veiy 
distinct  in  various  other  particulars,  and  all  belong  to  qmte  distinct 
geographical  regions. 

Another  point  deserving  special  attention  is  the  double  system  of 
folds  in  the  stomach,  as  shown  in  figure  24  sU  It  will  be  seen  that  in 
addition  to  the  oblique  folds  on  the  outer  surface  and  anterior  half 
of  the  organ,  there  is  a  set  of  longitudinal  folds  on  the  postmor  half. 
A  fact  concerning  these  last  that  is  not  very  clearly  brought  out  by 
the  figure  is  that  these  longitudinal  folds  are  a  moclification  in  direc^ 
tion  of  the  set  of  oblique  folds  of  the  inner  surface  of  the  stomach. 
Finally,  the  rigidity  of  the  animal,  the  regularity  of  its  shape,  and  the 
heavy  uniform  coat  of  black  sand,  make  the  species  very  distinct, 
even  in  so  large  an  assemblage  of  species  as  that  constituting  the 
genus  Styda. 

The  collection  contains  about  90  specimens  from  AUhUtoss  station 
3270,  lat.  55°  26^  30''  N.;  long.  162°  52'  W.,  depth  16  fathoms  (type 
locality) ;  and  about  15  specimens  from  station  3288,  lat.  56°  26'  30" 
N.;  long.  160°  W.,  depth  15  fathoms.  The  first  of  these  hauls  was 
made  on  June  26, 1890,  and  the  second  on  July  17  of  the  same  year. 
Both  stations  are  in  Bering  Sea,  the  first  in  the  extreme  eastern  pari 
in  Bristol  Bay,  the  second  a  little  west  of  this. 

The  haul  from  station  3288  also  contained  Agnesia  beringia. 

Vype.-^eit.  No.  5687,  U.S.N.M. 
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8TTBLA  LOVXm  (Qui). 

Aiddia  loveni  Sirs,  1851,  p.  157,  No.  101. 

CyrUhfia  loveni  Sars,  1858,  p.  65. 

Styela  loveni  Kiaer,  1893,  No.  9,  p.  48.— Habtmbteb,  1903,  p.  209,  text  GgB.  6-11; 

pi.  5,  figs.  4-6;  pi.  11,  GgB.  6-9. 
Styela  aggregata  Traustedt,  1880,  p.  410;  1883,  p.  480,  pi.  36,  fig.  17;  pi.  37,  figs. 

9-12.— Hartmbybr,  1899,  p.  479,  text  fig.  E.;  pi.  22,  fig.  8;  pi.  23,  fig.  5. 
Tethyum  loveni  Hartm eter,  1909a,  p.  1359. 
Oonioearpa  loveni  Huntsman,  1911,  p.  131. 

(See  Hartmeyer,  1903,  for  fuller  synonymy  and  discussion  of  same, 
and  variation  of  this  species.) 

There  are  only  two  specimens  in  the  collection  which  I  assign  to  this 
species.  That  they  are  specifically  the  same  as  the  animals  which 
Kiaer  and  Hartmeyer  have  treated  as  S.  loveni  there  can  be  little 
doubt.  On  the  question  of  whether  the  original  Asddia  loveni  was 
really  of  the  same  group  I  do  not  pretend  to  have  a  first  hand  opinion, 
since  I  have  not  seen  Sars's  description.  I  do  not  hesitate,  however, 
to  follow  Kiaer  and  Hartmeyer,  since  both  are  not  only  acquainted 
with  Sars's  work,  but  also  have  had  opportunity  to  ^study  specimens 
from  the  locality  from  which  his  animals  came.  Both  specimens 
are  of  the  flat  form  and  are  attached  to  stones.  One  of  them  is  so 
much  flattened  as  to  be  hardly  more  than  a  thick  disk  closely  and 
broadly  adherent  to  the  stone.  Neither  possesses  any  of  the  furri- 
ness  which,  according  to  Hartmeyer,  is  found  on  some  individuals 
of  the  species,  and  is  so  characteristic  of  the  closely  related  species 
S.  hemicsespitosa.  In  his  first  paper  dealing  with  loveni,  Hartmeyer 
(1899)  says,  ''jederseits  zwei  wurstartige  Ovarien."  However,  this 
is  probably  a  slip  of  the  pen,  since  both  the  text  and  figures  of  his  later 
work  (1903)  show  but  one  ovary  on  each  side. 

Albatross  3331,  lat.  M""  01'  40"  N.;  long.  166°  48'  50''  W.  Bering 
Sea,  350  fathoms,  bottom  m.,  August  21,  1890,  1  specimen. 

Dall  No.  1161,  anchorage  Big  Koniuji  Island,  Shumagin  group, 
Alaska,  ff  to  20  fathoms,  sand,  rocks,  1  specimen. 

STTELA  OIBBSn  Sttmsfon. 

8tyeilagibh9ii8TDi:FB0S,  1864.— Hbrdman,  1898,  p.  261,  pi.  13^  figs.  1-4.— Rtptkb, 

1900,  p.  604,  pi.  18,  figs.  13, 14;  1907,  p.  23.— Huntsman,  1911,  p.  131. 
Tethyum  gibbiii  Harticeter,  1909a,  p.  1359. 

There  are  4  specimens  of  this  common  Puget  Sound  species  from 
the  Sound  collected  on  rocks,  between  tides  by  O.  B.  Johnson  in  July, 
1889.    These  need  no  remark,  as  they  are  perfectly  typical. 

In  addition  there  are  a  dozen  specimens  from  off  Oregon  which, 
while  agreeing  closely  with  Puget  Sound  animals  in  external  charac- 
ters, differ  from  them  slightly  in  a  few  particulars  of  internal  structure. 
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The  following  tabulation  presents  the  results  of  the  examination 
of  two  of  the  Oregon  specimens: 

No.  1.  Endostyle  jj^^^_^^^^y_7^  ^ 

No.  2.  Endostyle  \Q^gs_^j^^jg_^jj_^  r. 

Comparison  of  these  figures  with  those  given  by  Herdman  (1898) 
for  this  species  shows  that  in  number  of  tentacles  and  vessels  on  the 
folds  the  present  specimens  are  somewhat  higher  than  those  exam- 
ined by  Herdman  from  Puget  Sound.  I  can  not,  however,  regard 
the  deviation  from  the  type  as  anything  more  than  a  variation  that 
would  be  without  specific  significance  were  a  sufiiciently  long  series 
of  individuals  to  be  examined. 

Albatross  3088,  off  Oregon  coast,  lat.  44°  28'  N.;  long.  125*'  26'  30" 
W.,  46  fathoms,  c.  p.,  September  3,  1889,  12  specimens. 

On  rocks,  between  tides,  Puget  Sound,  July,  1889, 0.  B.  Johnson, 
collector;  4  specimens. 

Albatross  2945,  *'off  southern  California,"  lat.  34*'  N.;  long.  119° 
29'  30"  W.,  30  fathoms,  p.,  February  6,  1889,  1  specimen. 

8TTBLA  T  AKUT ATBIf SIS  Ktttor. 

Styela  yakutaUruis  Ritter,  1901,  p.  241,  pi.  27,  figs.  22,  23. 
Tethyum  yahUatenu  Hastmbtsr,  1909a,  p.  1360. 
Katatropa  yakutaUntxM  Huntsman,  1911,  p.  129. 

This  species  was  founded  for  a  lot  of  pedunculated  Styelas  collected 
in  Yakutat  Bay,  Alaska,  the  pedimcle  of  which  was,  however,  much 
shorter,  relatively,  that  that  of  S,  montereyensis  (Dall)  and  S.  gredeyi 
Ritter.  Since  the  pedimcle  of  the  single  specimen  now  before  me  is 
even  shorter  proportionally  than  the  average  for  the  Yakutat  animiJs, 
and  since  it  comes  from  the  same  geographical  r^on,  I  do  not  hesiti^ 
to  assign  it  to  the  same  specific  group.  The  body  of  the  individual  is 
13  mm.  long,  and  the  pedimcle  is  7  mm.,  while  the  average  for  the 
Yakutat  specimens  measured  was  18.11  mm.  for  the  body  and  10.1 
for  the  peduncle.  Furthermore,  the  transition  from  body  to  peduncle 
is  even  more  abrupt  here  than  is  usual  in  the  Yakutat  specimens. 

Albatross  2877,  lat.  48*'  33'  N.;  long.  124°  53',  69  fathoms,  bk.  s. 
and  m.  (Strait  of  Juan  de  Fuca),  September  25,  1888. 

8TTBLA?,tp. 

A  single  individual  of  some  member  of  the  Styelid»  found  adhering 
to  the  stalk  of  BoUenia  ovifera  taken  at  Alba^oss  3303  deserves  men- 
tion even  though  its  exact  identification  is  impossible.  A  curiom 
thing  about  the  specimen  is  that  in  spite  of  the  fact  that  it  is  in  agood 
state  of  preservation,  and  seems  to  be  fully  grown,  not  a  trace  of 
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gonads  can  be  found.  This  being  the  case,  even  its  generic  identity 
must  remain  in  some  doubt.  After  Styela  the  genus  to  which  it  is 
most  likely  to  belong  is  Pandocia  (or  Polycarpa),  and  this  is  one  of  the 
poiQts  that  makes  it  interesting,  for  with  this  possible  exception  this 
genus  is  not  represented  in  the  collection,  nor  is  it  known  to  occur  in 
Alaskan  waters.  I  have  suspected  that  the  seeming  absence  of 
gonads  may  be  due  to  the  fact  that  these  may  be  present  in  the  form 
of  immature  polycarps  and  so  might  be  mistaken  for  endocarps,  which 
are  present  in  considerable  numbers.  However,  such  is  not  the  case 
80  far  as  I  can  make  out;  and  since  in  all  recognizable  particulars  it  is 
a  Styela,  and  since  this  genus  is  well  represented  in  the  region,  I  assign 
it  provisionally  to  this  group.  In  nearly  all  respects  it  agrees  with 
8.  laveni,  but  the  internal  longitudinal  vessels  are  rather  diffeiv 
ent,  there  being  fewer  on  the  folds  and  more  between  them.  The 
formula  is: 

R.  3-^-2-11-2-6-3-11-5  ^'  ^' 

8TTELOPSIS  OROSSULABIA  (Bmadm). 

AMcidia  gro99ularia  P.  J.  van  Beneden,  1846,  p.  61,  pi.  4,  figs.  7-11. 

Styela  grossularia  Traustedt,  1880,  p.  416. 

Styelopsis  grostularia  Traustedt,  1882,  p.  115.— Habimbtbr,  1903,  p.  252,  pi.  5, 

figs.  12, 13. 
Dendrodoa  grosmktria  Mighaslsen,  1904,  p.  19. 

Styelopsis  grosstUaria  Bjerkan,  1908,  p.  9. — Redikorzew,  1907,  pp.  12, 28. 
Dendrodoa  grossularia  Habtmstbb,  1909,  p.  1861.— Van  Name,  1912,  p.  588,  pL 

64,  figs.  118,  119. 

I  can  find  no  differences  between  the  animals  before  me  and  the 
descriptions  of  Styelopsis  grossularia  that  would  warrant  the  separa- 
tion of  them  from  this  species.  The  single  cluster  of  specimens  is  a 
very  compact  mass  containing  35  or  40  individuals  ranging  in  size 
from  scarcely  1  mm.  to  12  mm.  in  greatest  diameter.  Many  of  the 
small  individuals  are  seated  upon  larger  ones,  the  largest  of  all  being 
completely  covered  over  by  the  coating  of  smaller  ones. 

None  of  the  individuals  seem  to  approach  the  columnar  form  which 
characterizes  many  though  by  no  means  all  individuals  of  the  species. 

The  departure  of  these  specimens  from  Hie  grossularia  type  that  may 
possibly  be  important  is  the  almost  complete  absence  of  siphons. 
Although  the  orifices  with  their  four  lobes  can  readily  be  recognized, 
there  are  no  projecting  siphons.  Possibly,  however,  the  absence  of 
siphons  is  more  seeming  than  real.  The  specimen,  from  St.  Paul 
Mand,  is  almost  certainly  a  pick-up  on  the  beach  and  had  been  sub- 
ject to  considerable  buffeting  before  it  was  preserved.  This,  together 
with  the  usual  contraction  which  nearly  all  ascidian  orifices  undergo 
at  death,  may  accoimt  for  the  absence  of  the  structures. 
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It  is  quite  impossible  to  separate  the  individuals  from  one  another, 
the  fusion  being  ahnost  as  complete  as  though  the  mass  weire  one  of 
compound  ascidiaus. 

The  internal  organs  are  typically  grossularian,  considering  the 
range  of  variation  of  the  species  that  has  been  pointed  out,  particu- 
larly by  Herdman,  1882,  Lacaze-Duthiers  and  Delage,  1893,  and 
Hartmeyer,  1903.  The  only  possible  exceptions  to  this  statement 
are  these:  The  fold  projecting  into  the  intestine,  or  typhlosole,  is  very 
prominent  in  the  specimens  at  hand,  it  extending  nearly  the  whok 
length  of  the  gut  and  in  places  nearly  dividing  the  lumen  into  two;  the 
pyloric  pouch  of  the  stomach  is  relatively  short  in  the  individuals 
examined  and  seems  not  to  reach  across  the  intestinal  loop  to  the 
opposite  limb  of  the  intestine,  as  it  is  figured  as  doing  in  grossularia; 
and  finally,  the  lobes  of  the  testes  in  my  specimens  are  more  numerous 
and  voluminous  relative  to  the  ovary  than  seems  to  be  the  case  with 
individuals  of  grossularia  heretofore  described. 

Taken  all  in  all,  I  conclude  that,  while  it  is  possible  it  is  not  probar 
ble  that  the  study  of  more  ample  material  will  find  it  necessary  to  set 
off  the  Bering  Sea  members  of  the  Stydopsis  group  from  grossularia, 
and  that,  consequently,  the  already  very  wide  range  of  this  species 
must  be  extended  by  several  thousand  miles. 

A  single  mass  of  specimens  from  St.  Paul  Island,  Bering  Sea, 
taken  in  July,  1897. 

DBHDSODOA  TTTBBRCULATA  Ktttor. 

Plate  34,  fig.  27 

Dendrodoa  tuberculata  Ritter,  1899,  p.  512,  figs.  1-6.— Habtmbtbr,  1903,  p.  243,  pl.5, 

fig.  9;  1909a,  p.  1362. 

The  genus  Dendrodcf^  is  one  of  those  groups  of  organisms  which  the 
more  it  is  studied  (up  to  some  limit  not  yet  ascertained  in  this  case) 
the  more  dubious  become  the  boundary  lines  of  the  subgroups  into 
which  it  may  be  divided.  When  I  described  the  two  species,  tuber- 
culata and  suhpedunculata,  in  1899  it  seemed  that  the  deUmitatibns, 
not  only  between  these  two  si>ecie8  but  also  between  these  and  any 
of  the  previously  known  species,  was  satisfactorily  definite.  Since 
then,  however,  the  studies  of  Hartmeyer  and  now  my  own  have 
brought  out  strikingly  the  great  variability  of  the  animals,  and  so 
demonstrated  that  the  subgroup  boundaries  can  be  made  out  only 
by  the  most  searching  examination  of  a  great  quantity  of  carefully 
collected  well-preserved  material  representing  the  whole  geographic 
range  of  the  genus. 
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Hartmeyer,  1903,  points  out  that  most  of  the  characters  which  I 
relied  upon  chiefly  for  distinguishing  tuierculata  from  mApedunculaUif 
and  both  these  from  aggregata,  occur  within  the  range  of  individual 
variation  of  aggregata.  He,  however,  finally  decides  not  to  include 
my  species  in  the  older  species,  but  considerately  leaves  to  me  to 
determine  what  weight  in  this  direction  should  be  attached  to  his 
observation.  After  deliberating  long  on  the  considerable  evidence 
now  before  me  I  am  strongly  of  the  opinion  that,  in  spite  of  the 
imdoubted  great  range  of  variation  of  both  aggregata  and  the  Bering 
Sea  animals,  the  latter  are  sufficiently  distinct  from  the  form^  to 
deserve  being  considered  as  specifically  distinct.  The  points  which 
I  rely  upon  most  in  support  of  this  conclusion  are  the  greater  degree 
of  tuberculation  and  of  hardness  of  the  test  of  tuierculata,  the  darker 
coloration  of  tubereulata,  and  particularly  the  character  of  tJlie  stomacL 
This  member  is,  judging  from  my  examination  of  specimens  of  aggre- 
gata sent  me  by  Hartmeyer,  as  well  as  by  the  figures  and  descriptioDS 
given  by  various  authors,  relatively  longer,  more  sharply  set  off  from 
the  intestine,  and,  perhaps  most  important  of  all,  more  distinctly 
folded  as  viewed  from  the  external  surface  than  in  any  of  the  north 
Pacific  animals.  It  is  probable,  furthermore,  that  the  longer  rectal 
portion  of  the  intestine  in  aggregata  and  the  absence  there  of  anal 
lobes  are  constant  differential  marks.  Although,  as  indicated  by  the 
tabulation,  there  is  great  variety  in  the  lobulation  of  the  anal  rim  in 
the  specimens  I  have  examined,  it  is  doubtful  if  they  are  wholly 
absent  in  any  case,  as  they  seem  to  be  regularly  in  aggregata. 

The  almost  complete  invisibility  of  the  folds  of  the  stomach  wall 
as  seen  from  the  external  surface,  though  very  prominent  inside  in 
all  the  Bering  Sea  specimens  examined^  is  in  striking  contrast  with 
their  distinctness  in  aggregata.  The  difference  is  due  seemingly  to 
the  greater  thickness  and  closer  adherence  of  the  peritoneal  layer  in 
the  tubercvlata  group.  I  am  quite  confident,  therefore,  that  future, 
more  thoroughgoing  study  will  increase  rather  than  diminish  the 
distinctness  of  a  group  that  will  fall  imder  the  designation  tubercuJaia. 

Concerning  the  specimens  from  Albatross  3262  I  have  more  doubt 
than  about  any  oUiers  which  I  am  calling  tubereulata.  Externally 
they  strongly  resemble  many  individuals  of  Styda  rustica.  The  ten- 
tacles, furthermore,  in  some  of  these  are  remarkably  short  and  stubby. 
Also  the  great  number,  seven,  of  branches  of  the  ovary  in  some  indi- 
viduals arouses  suspicion  when  considered  in  connection  with  the  other 
differences  noted  that  we  may  be  dealing  here  with  representatives 
of  a  different  group.  In  view,  however,  of  the  great  variation  to 
which  the  whole  genus  is  obviously  subject  I  have  not  deemed  it 
best  to  describe  these  as  a  distinct  species.  For  example,  the  large 
number  of  ovarian  branches  (fig.  27)  would  have  been  consid^ed, 
according  to  the  earlier  practices  in  dealing  with  the  Dendrodoas,  in 
itself  a  sufficient  characterization  of  a  distinct  species.    But,  as  the 
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table  shows,  two  specimens  of  the  most  typical  tuherculata  (Nos.  2 
and  4)  possess  the  one  11,  the  other  9  lobes;  and  in  general  the  varia- 
tion in  number  of  these  is  so  great  as  to  deprive  them  of  much  classifi- 
catory  value,  at  least  so  far  as  this  species  is  concerned.  The  remark- 
able reduction  in  the  size  of  the  branchial  tentacles  would  at  first 
sight  also  seem  sufficient  to  exclude  these  specimens  from  tuherculata. 
But  this  again  is  one  of  those  seemingly  freakish  variations  that 
occur  in  some  organisms.  The  smallest  individual  of  the  lot,  being 
14  by  12  nmi.,  had  three  tentacles  situated  about  at  the  quadrants, 
of  good  length  and  thickness,  and  no  other,  unless  one  or  two  at  the 
very  earliest  stage  of  development,  for  I  have  no  doubt  that  in  this 
group  new  tentaclea  are  added  imtil  a  comparatively  late  period  in 
the  lifetime  of  the  individual  animals. 

Mention  ought  also  to  be  made  of  the  fact  that  the  stomach  in 
some,  though  not  in  all  the  specimens  in  this  lot,  resembles  that  of 
D.  aggregata  more  than  it  does  that  of  the  typical  tuherculata.  This 
in  conjimction  with  the  lighter  color  and  diroinished  tuberculation  of 
the  test,  has  somewhat  inclined  me  at  times  to  assign  these  specimens 
to  aggregata.  But  the  lobing  of  the  anal  rim  and  on  the  whole  the 
character  of  the  digestive  canal  and  the  branchial  sac  have  prevailed 
in  favor  of  considering  them  as  representing  a  strongly  marked  race 
or  form  of  tuherculata. 

%  ATbatro88  station  3505  (3  specimens),  lat.  57''  09'  N. ;  long.  IBS''  17' 
W.,  44  fathoms,  fne.  gy.  s.,  July  28,  1893. 

Alhatro88  station  2845  (1  specimen),  lat.  54*"  05'  N.;  long.  164'' 09' 
W.,  42  fathoms,  crs.  bk.  s.,  July  29,  1888. 

An>atro88  station  2849  (5  specimens),  lat.  55°  16'  N.;  long.  160°  28' 
W.,  69  fathoms,  gn.  m.,  August  2,  1888. 

Albatro88  station  3213  (8  specimens),  lat.  54°  10'  N.;  long.  162°  57' 
SC'  W.,  41  fathoms,  bk.  s. 

Alba4ro88f  2  specimens,  Otter  Island,  Bering  Sea. 
AJhatro88  station  3262  (a  dozen  specimens),  lat.  54°  49'  30"  N.; 
long.  165°  02'  W.,  43  fathoms,  bk.  s.  r.,  June  24,  1890. 

Albatro88  station  3504  (2  specimens),  lat  66°  57'  N.;  long.  169°  27' 
W.,  34  fathoms,  fne.  gy.  s.  bk.  sp.,  July  28,  1893. 

Albatro88  station  3216  (5  specimens),  lat.  54°  20'  30'  N.;  long.  163° 
37'  W.,  61  fathoms,  bk.  s.  m..  May  21,  1890. 

Albatro88  station  3536,  lat.  57°  05'  N.;  long.  170°  35'  W.,  40  fath- 
oms, gn.  m.  fne.  s.,  August  8,  1893. 

Other  than  Alhatro88  stations:  About  75  specimens,  mostly  small 
and  in  a  compact  mass,  Unalaska,  Alaska,  washed  up  by  the  waves, 
Turner  collection;  about  20  spechnens,  Constantine  Bay,  Amchitka 
Island,  8  fathoms,  Dall  collection  1038;  2  specimens,  Unalaska,  Dall 
collection;  3  clusters,  Kyska  Harbor,  beach;  Dall  collection  1873; 
2  specimens,  no  data. 
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DXNDRODOA  8UBP1DUHCULATA  Sitter. 

Dendrodoa  subpedunculala  Rittbr,  1899,  p.  514,  figs.  6-8.— Hartmbtbr,  1903> 
p.  245 ;  1909a,  p.  1362. 

While  my  later  study  of  the  Dendrodoas  has  strengthened  my 
conviction  of  the  distinctness  of  D.  tubercvlata  as  a  species,  sudi  has 
hardly  been  the  result  with  regard  to  suhpeduncukUa.  Indeed,  I  am 
dubious  about  retaining  the  species  since  I  am  now  obliged  to  rely 
'On  superficial  characters  entirely  for  separating  it  from  tuhercidaia. 
The  characters  drawn  from  the  branchial  sac,  to  which  I  formerly  gave 
much  weight  for  distinguishing  the  two  species,  now  seem  very  doubt- 
ful, as  do  all  others  drawn  from  the  internal  organization.  However, 
the  external  differences  are  on  the  whole  so  numerous  and  pronounced 
that  I  have  resolved  to  continue  to  recognize  suhpedunculata.  In  most 
of  the  specimens  now  under  examination  the  test  is  light  gray,  in  some 
cases  ahnost  milk-white,  and  is  soft  as  compared  with  that  of  tubercu-^ 
lata.  Furthermore,  some  of  the  individuals  incline  to  pedimculation 
quite  pronouncedly. 

The  specimens  are  so  closely  fused  together,  little  and  big  ones,  that 
it  is  next  to  impossible  to  separate  them  or  even  to  distinguish  one 
from  another  in  some  places.  For  the  purpose  of  more  convenient 
comparison  I  have  included  this  species  with  tuherculata  in  the  tabu- 
lation. Table  12. 

There  are  two  dozen  or  more  specimens  secured  by  the  Alhaiross  at 
Nikolski  Island,  Bering  Sea,  on  June  3,  1892,  and  1  specimen  from 
Kamchatka  and  5  specimens  from  Commander  Islands,  collected 
by  Leonhard  Stejneger  in  1882-83;  also  1  specimen  from  Ad&kh 
Island,  Albaiross,  July  2,  1893. 

DBHDRODOA  ADOLPm  (KopOtr). 

Cynthia  adolphi  Kupffeb,  1874,  p.  246. 

Dendrodoa  adolphi  Habtmbtbb,  1903,  p.  244,  pi.  10,  fig.  10;  1909a,  p.  1861. 

I  have  not  seen  the  original  description  of  this  species.  However, 
Hartmeyer's  accoimt  of  it  is  sufficient  to  leave  little  or  no  room  for 
doubt  that  the  specimens  at  hand  belong  here.  But  since  Hart- 
meyer's  study  of  the  species  was  restricted  to  a  few  poorly  preserved 
individuals,  making  it  impossible  for  him  to  settle  a  number  of  points, 
it  will  be  best  to  give  a  full  diagnosis  of  the  species  here. 

Superficial  characters. — Body  nearly  spherical  and  quite  r^ular 
when  not  distorted  by  crowding  or  by  pressure  from  some  other  source. 
Orifices  not  far  apart,  both  opposite  the  side  of  attachment;  siphons 
distinct  but  not  long.  Color  nearly  uniform  light  brown.  Surface 
of  the  test  presenting  a  great  number  of  shallow,  dose  wrinkles, 
on  the  whole  somewhat  more  distinct  in  the  posterior  hemisphere, 
and  extending  aroimd  the  body;  but  irr^ular  radial  ones  present 
also.    Some  of   the   individuals  (older   ones?)  with  surface  much 
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more  roughened,  almost  warty.  Test  thin  and  tough,  of  quite 
uniform  thickness  throughout.  All  individuals  firmly  attadied,  some 
to  the  pedimcles  of  BoUenia  and  some  to  others  of  their  own  kind;  the 
area  of  attachment  not  large.  Largest  individuals  about  1  cm.  in 
diameter;  mostly  smaller. 

Respiratory  system, — Orifices  indistinctly  four-lobed.  Branchial 
tentacles  about  55,  simple,  all  in  one  circle,  long,  and  of  approximately 
uniform  length.  Atrial  tentacles  present,  slender,  about  20  in  num- 
ber. Hypophysis  mouth  a{i  almost  but  not  quite  closed  circle,  the 
opening  turned  toward  the  left.  Branchial  sac  with  fo\ir  folds  on 
each  side;  formula  of  internal  longitudinal  vessels  in  two  specimens 
as  follows: 

No.  1.  Endostjle^Q^jg^^^^^jj^^^  j^ 

XT     o    x^   ^     ^  1  fO-^-0--i-l-*-l-tf-0  L. 
No.  2.  Endostylej^^^^_j_^j^^^  ^ 

Stigmata  straight,  about  8  to  20  in  a  mesh.  Dorsal  lamina  a  plain 
broad  membrane. 

Alimentary  system, — On  left  side  of  body;  esophagus  rather  long, 
slender  and  curved;  stomach  well-defined,  regular,  spindle-shaped, 
wall  closely  and  regularly  longitudinally  folded,  the  folds  25-27  in 
number;  from  the  stomach  the  intestine  forms  an  almost  circular 
bend,  coming  back  to  form  a  contact  with  the  esophageal  end  of  the 
stomach,  at  which  point  it  makes  an  abrupt  turn  forward  and  down- 
ward to  terminate  in  a  narrow  hook;  anus  with  a  smooth  lip. 

Reproductive  system. — On  right  side,  a  trident-shaped  body,  the 
three  prongs  springing  from  a  common  basal  piece  in  general  running 
clearly  parallel  with  one  another.  Endocarps  present  and  well 
developed. 

Hartmeyer  expresses  the  view  that  D.  adolpM  may  not  be  a  good 
species;  that  it  may  have  to  be  united  with  D.  aggregata. 

The  examination  of  these  specimens  puts  beyond  question  the 
validity  of  the  species.  From  aggregata  it  is  distinguished  by  the 
greater  number  of  tentacles  and  fewer  number  of  gonadeal  prongs.  In 
four  specimens  the  tentacle  numbers  were  51,  54,  55,  and  58.  This 
is  more  than  double  the  number  ascribed  to  a{igregata,  a  difference  too 
great  to  be  due  to  fluctuating  variation. 

The  three-parted  state  of  the  gonads  appears  constant,  though  in 
one  of  the  individuals  examined  one  of  the  prongs  was  connected  with 
the  others  by  a  small  isthmus  only,  suggesting  that  in  other  cases  it 
might  be  wholly  separated,  and  so  leave  the  gonad  in  the  two-branched 
state  which  Hartmeyer  (1899)  has  foimd  to  prevail  in  some  specimens 
of  D.  JcuJcenthaH.  As  a  matter  of  fact,  the  last-mentioned  species 
would  seem  to  be  very  close  to  D.  adolpM,  Uiough  hilkerdhali  has  a 
laiger  number,  64,  of  tentacles. 
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From  D.  tuherculata,  adolphi  is  sharply  distinguished  in  external 
features  first  of  all  by  the  distinct,  though  short  wart-like  siphons  of 
the  latter  species.  Furthermore,  the  body  of  adolphi  is  more  nearly 
spherical,  more  regular,  the  test  is  more  delicate,  and  the  color  is 
lighter.  Internally  the  small  number  of  gonad  branches  in  adclpM 
sharply  distinguishes  the  species  from  tuherculata. 

/?,  adolphi  was  originally  described  from  Shannon  Island,  near  the 
coast  of  Greenland,  and  has  not  been  reported  from  any  other  locality 
until  now.  There  are  about  150  specimens,  large  and  small,  in  the 
one  lot,taken  at  Cape  Etolin,  Nunivak,  Alaska,  by  Dr.  W.  H.  Dall  in 
8  fathoms. 

PBLONAIA  COSRUOATA  Oooddr  and  Vmlbm. 

PeUmaia  eorrugata  GooDsm  and  Forbes,  1841,  p.  30,  pL  1,  ^.  1.— Aldrb  and 
Hancock,  1907,  vol.  2,  p.  145,  pi.  46,  figs.  16, 16;  pi.  47;  pi.  48,  fig.  18;  text 
figs.  81  and  82.— HARTMErsa,  1903,  p.  203,  pi.  5,  ^.  14.— Huntsman,  1911, 
p.  132.— Van  Name,  1912,  p.  546,  text  fig.  29;  pi.  68,  figs.  84,  86. 

The  early  synonymy  of  this  species  is  given  in  detail  by  Alder  and 
Hancock,  by  Hartmeyer,  and  by  Van  Name. 

After  working  with  specimens  so  equivocal  in  their  characters  as 
compared  with  their  kindred  as  to  drive  one  almost  to  madness  to 
know  what  disposition  to  make  of  them,  it  is  a  great  pleasure  to  come 
upon  a  lot  of  individuals  Uke  those  now  in  hand,  that  are  no  more 
dubious  as  to  their  place  in  the  scheme  of  classification  than  are 
recently  minted  pieces  of  money. 

It  is  certainly  worthy  of  note  that  in  spite  of  the  wide  distribution 
of  Pelonaia  eorrugata,  it  being  circumpolar  in  the  Arctic  Ocean,  and 
extending  as  far  ^outh  in  the  Atlantic  as  the  British  Islands  in  Europe, 
and  the  New  England  coast  in  North  America;  and  in  spite  of  its 
having  been  so  long  known  and  collected  and  studied  by  so  many 
2X)ologists,  it  has  never  seemingly  been  assigned  to  any  other  genus. 

Albatross  3253,  36  fathoms,  mud  and  sand  bottom,  lat.  57"^  06'  50" 
N.;  long.  164°  27'  15"  W.  (southeastern  Bering  Sea);  June  14,  1890. 
A  single  specimen. 

U.  S.  R.  S.  Corwin  1880,  2  specimens  (no  further  data). 


CHELTOSOMA  COLUMBIANT7M  His 

Chdyosoma  columbianum  Huntsman,  1911,  p.  124. 

The  character  upon  which  Huntsman  has  chiefly  relied  to  distin- 
guish this  species  from  C.  productum  is  the  presence  of  short  stout 
muscle  fibers  connecting  the  central  plates.  Such  fibers  are  present 
in  the  specimens  now  under  examination;  and  since  they  seem,  from 
the  extensive  study  of  the  musculature  by  Bancroft,  1898,  to  be 
wholly  wanting  in  the  typical  Chelyosomas  of  Puget^imd  and  the 
regions  southward,  columbianum  stands  by  this  character  alone  as  a 
well-marked  species.    But  the  specimens  at  hand  bear  out  Huntsman's 
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statement  that  columManum  also  differs  somewhat  from  produchim 
in  size,  shape,  and  position  of  orifices.  On  the  whole,  too,  the  num- 
ber of  tentacles  seems  to  be  greater  in  produdum. 

About  two  dozen  specimens.  Albatross  2876,  lat.  48*^  33'  N.;  long. 
124*^  53',  off  Cape  Flattery,  Washington,  59  fathoms,  bk.  s.  Septem- 
ber 25,  1888. 

One  specimen,  Albatross  2866,  lat.  48*'  09'  N.;  long.  125**  03'  W., 
171  fathoms,  gy.s.,  September  20,  1888. 

These  two  stations  are  near  the  entrance  to  the  Strait  of  Juan  de 
Fuca. 

Half  dozen  specimens,  no  label,  probably  from  same  locality. 

CHBLTOSOMA  PRODUCTUM  StliiipMil 

Chelyosoma  prockicta  Stimpson,  1864,  p.  161. 

ChelyoBcma  productum  v.  Drasche,  1884,  p.  381,  pi.  7,  figs.  5-9.— Bancroft, 
1898,  pp.  309-332,  pi.  18,  figs.  1-14.— Hartmeyer,  1909a,  p.  1392.— Hunts- 
man, 1911,  p.  124. 

A  single  specimen  from  Puget  Sound  of  this  common  species  is  in 
the  collection,  with  no  data  beyond  the  fact  that  it  is  from  the 
Sound. 

CORSLLA  WnXMRRIANA  Eteftfrnan. 

Cordla  wUlmeriana  Herdman,  1898,  p.  252,  pi.  11,  figs.  1-4.— Bhter,  1900, 

p.  604,  pi.  18,  fig.  15.— Huntsman,  1911,  p.  122. 
Corella  rugota  Huntsman,  1911,  p.  122. 

There  is  certainly  considerable  difficulty  in  the  way  of  placing  the 
specimens  now  under  consideration  in  this  species. 

There  are  five  specimens  from  Puget  Sound  and  eight  from  Loring, 
Alaska.  Taken  altogether  these  differ  in  such  ways  from  the  typical 
wUhneriana  that,  were  they  to  be  regarded  as  specifically  distinct 
from  wiUmerianaj  there  would  be  as  much  reason  for  making  two  as 
one  new  species,  and  the  line  of  cleavage  between  them  would  not 
separate  the  Puget  Sound  from  the  Loring  specimens. 

The  distinctive  characters  are  as  follows: 

Puget  Sound  specimens:  Larger,  length  as  great  as  4  cm.;  test 
rather  thick  and  semicartilaginous;  orifices  both  6-lobed  (as  seen  on 
siphon  dissected  from  test),  clear  though  not  conspicuous;  tentacles 
47;  dorsal  languets  large,  well  apart;  internal  longitudinal  vessels 
about  20  on  each  side  of  sac;  the  coib  of  branchial  stigmata  very 
regular;  stomach  rather  large  and  globose,  with  20  to  25  longitudinal 
folds. 

First  Loring  collection,  one  specimen,  size  3  by  1.5  cm.,  very  trans- 
parent, test  thin,  but  somewhat  stiff;  orifices  rather  uncertain,  6  or  7 
for  each;  tentacles  47;  dorsal  languets  large  and  far  apart;  internal 
longitudinal  vessels  of  branchial  sac  23  on  right  and  24  on  left; 
stigmatic  spirals  very  irregular  in  form  and  distribution;  stomach 
globular,  wall  with  20  to  25  folds;  anus  distinctly  lobed. 
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Second  Loring  collection^  5  specimrais,  size  2  by  1^  cm.,  test  very 
thin,  soft,  and  transparent;  lobes  of  orifices  iinc^*tain,  6,  5,  or  4, 
tentacles  43  to  45;  dorsal  languets  large  and  well  separated;  internal 
longitudinal  vessels  of  sac  about  22,  and  small  papillae  on  them  cor- 
responding to  the  short  vessels  by  which  the  longitudinal  vesseb  are 
connected  with  the  branchial  membrane;  stigmatic  spirals  v^ 
r^ular,  as  in  Puget  Sound  specimens;  stomach  globular,  wall  with 
20  to  25  folds. 

All  the  Loring  specimens  were  attached  to  HalocynOAa  mZZoaa,  and 
were  elongate  and  narrowed  toward  the  point  of  attachment. 

Puget  Sound  specimens  from  O.  B.  Johnson,  July,  1889. 

Loring  specimens,  AtbatrosSj  Alaska  salmon  investigations,  April  29', 
1903. 

Note. — ^Huntsman's  C.  rugosa,  the  description  of  which  has  come 
to  hand  since  the  above  was  written,  does  not  do  away  with  the 
variational  difficulties  noted  by  me.  The  roughened  test  and  more 
anterior  position  of  the  atrial  aperture  which,  according  to  Huntsman, 
distinguish  rugosa  from  vnlhneriana  are  certainly  inapplicable  as  dis- 
tinctive marks  for  the  specimens  before  me,  both  being  so  far  as  I 
can  see  strictly  individually  and  quite  independently  variable.  My 
largest  Puget  Sound  individual  is  entirely  smooth-surfaced,  while  a 
second,  nearly  as  large,  is  unmistakably  roughened  and  papillate. 
A  smaller  individual  is  smooth  or  nearly  so  on  one  side  and  conspicu- 
ously rough  on  the  other.  The  Loring  specimens  present  much  the 
same  range  of  variation  in  this  particular. 

The  other  point  on  which  Huntsman  relies  for  separating  the  spedes 
is  the  number  of  longitudinal  vessels,  wiUmeriana  being  assigned  24 
right  and  22  left;  while  rugosa  is  given  20  to  22  on  each  side.  This 
difference  is  quite  too  small  to  be  held  as  specifically  significant  unless 
based  on  averages  of  a  large  number  of  determinations.  As  a  matter 
of  fact  I  find  20  on  each  side  in  a  large  Puget  Sound  individual,  and 
22  to  23  in  the  Loring  animals. 

CORBLLA  JAPONICA  Herdman. 

Plate  35,  figs.  28-30. 

Cordlajaponioa  Herdman,  1882,  p.  190,  pi.  16,  figs.  1-9.— SmmB,  1900,  p.  20  — 
Habtkbtbr,  1906,  p.  25;  1909a,  p.  1393. 

Discussing  this  species  in  his  fiinal  report  on  the  Challenger  ascidians 
HerdmaTi  recognized  its  close  resemblance  to  C.  eumyota  Traustedt 
(1882),  but  pointed  out  a  niunber  of  characteristics  which  seemed 
sufficient  to  distinguish  it  from  Traustedt's  species.  The  results 
of  my  comparison  of  the  specimens  at  hand  with  the  descriptions  of 
japonica  and  eumyota  led  me  at  first  to  the  conclusion  that  my  speci- 
mens, even  though  from  the  Japanese  coast,  agreed  more  closely 
with  eumyota  than  with  japordca.    This  was  surprising  because 
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eumyoia  comes  from  the  eastern  coast  of  South  America.    But  since 
the  begmning  of  my  studies  I  have  had  the  opportunity,  thanks  to 
Hartmeyer,  to  examine  specimens  from  Yokohama  and  identified 
by  him  as  jajKmica,  and  do  not  now  hesitate  to  regard  my  specimens 
and  his  as  being  of  the  same  species;  nor  do  I  seriously  question  that 
both  sets  of  specimens  are  the  same  as  the  ones  examined  by  Herd- 
man;  that  is,  that  all  are  japonica.    It  appears  from  a  late  paper  by 
Hartmeyer  (1906)  that  he  found  no  difficulty  in  the  way  of  identi- 
fying his  Japanese  animals  as  Herdman's  species.    There  are,  how- 
ever, a  few  points,  two  particularly,  in  wldch  my  observations  do 
not  quite  agree  with  Herdman's  description,  and  since  it  was  just  at 
these  points  that  I  formerly  thought  my  specimens  agreed  more 
closely  with  eumyoia  than  with  japonica  I  have  thought  it  desirable 
to  present  a  few  drawings  and  write  explicitly  of  these  matters.    The 
first  to  be  noticed  is  the  mantle  musculatiure.    Herdman  called 
special  attention  to  the  peculiarity  of  this  but  his  statement  and 
figure  need  modifying  somewhat  to  make  them  apply  to  the  specimens 
which  I  have  examined.    He  says,  ''In  Corella  japonica  the  muscula- 
ture is  very  strongly  developed  along  the  dorsal  part  of  the  left  side, 
while  in  Corella  eumyoia  there  is  no  such  disproportionate  develop- 
ment" ;  and  his  figure  2,  plate  26,  illustrates  this  statement.    In  all  the 
specimens  examined  by  me  as  well  as  in  those  from  Yokohama  and 
identified  by  Hartmeyer  as  japonica  and  those  belonging  to  the  U.  S. 
National  Musemn  collections,  while  the  muscle  fibers  are  undoubtedly 
well  developed  along  the  dorsal  ridge,  they  are  not  particularly  more 
80  there  than  all  the  way  around  an  elliptical  area  corresponding  to 
nearly  the  entire  left  side;  in  fact  in  the  specimen  from  which  figures 
28  and  29  were  drawn  the  fibers  are  distinctly  more  numerous  and 
quite  as  strong  all  along  the  ventral  edge  of  the  area  as  along  the 
dorsal.    In  the  specimens  which  I  have  examined  the  area  of  rela- 
tively heavy  mantle  muscle  fibers  might  be  characterized  as  a  dis- 
tinct patch  of  elliptical  shape  correspo^ding  in  general  to  the  left  side 
of  the  animal;  and  one  of  the  striking  things  about  this  patch  is  the 
sharpness  of  its  boundary  as  determined  by  the  abrupt  ending  of  the 
muscle  fibers  along  nearly  the  whole  circumference.    Figures  29  and 
28y  the  first  of  the  left,  the  second  of  the  right  side  of  the  same  indi- 
vidual, illustrate  this.    The  abrupt  termination  of  the  more  or  lees 
radiaUy  disposed  fibers  on  the  dorsal  and  posterior  edges  is  clearly  seen 
in  the  figures,  while  the  ends  along  the  ventral  and  anterior  edges  can 
only  be  inferred  from  the  fact  that  the  fibers  are  present  on  the  left 
side  and  do  not  pass  over  on  to  the  right  side  at  all.    In  some  speci- 
mens the  circumference  of  the  muscle  '* patch"  is  as  distinctly  visible 
all  the  way  around  on  the  left  as  it  is  in  figure  29  along  the  posterior 
end. 
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The  second  point  of  divergence  of  my  results  from  Herdman's 
description  concerns  the  tentacles.  These  are  said  by  Herdman  to  be 
all  of  one  size  in  japonica;  and  in  his  schematic  classification  of  the 
species  of  CoreUa,  given  on  page  190,  he  makes  this  the  final  criterion 
for  differentiating  japonica  from  eumyota,  the  last  being  characterized 
by  tentacles  of  two  sizes.  In  all  the  specimens  examined  by  me  the 
tentacles  are  at  least  of  two  sizes,  and  although  the  differ^ice,  par- 
ticularly in  length,  is  not  great,  it  is  undoubted.  And  an  interesting 
fact  about  the  difference  is  thai,  particularly  in  some  individuals, 
the  larger  tentacles  are  bent  in  toward  the  center  of  the  circlet  — 
that  is,  toward  the  branchial  orifice — distinctly  more  than  are  the 
smaller  ones.  This  difference  in  disposition  of  the  tentacles  of  diffeiv 
ent  sizes  is  especially  observable  in  one  of  the  individuals  from 
Yokohama  sent  me  by  Hartmeyer. 

Figure  30,  showing  the  arrangement  of  the  stigmata  in  one  of  my 
specimens,  corresponds  so  well  with  Herdman's  figure  5,  plate  26, 
as  to  leave  no  doubt  about  the  agreement  in  this  regard;  but  the  end- 
to-end  and  reversed  dispositions  of  the  openings  as  here  seen  is 
worthy  of  particular  notice  since  this  seems  to  afford  one  of  the  best 
distinctions  between  G.  japonica  and  O.  sequabUis  Suiter  (Sluiter, 
1904,  p.  17),  end-to-end  arrangements  of  the  stigmata  in  the  same 
infundibulum  not  occurring  in  Sluiter's  species. 

Concerning  C.  japonica  and  G.  eumyota,  as  our  information  now 
stands  the  best  differentiating  marks  are  the  larger  number  of  bran- 
chial tentacles  and  the  greater  irregularity  and  the  different  modes 
of  coiling  (Herdman,  1910)  of  the  stigmata  in  eumyota.  The  differ- 
ence in  the  mantle  musculature  and  the  size  of  the  tentacles,  especially 
appealed  to  by  Herdman,  do  not  seem  to  hold,  at  least  on  the  ground 
on  which  he  placed  those  differences.  The  statement  by  Traustedt, 
1882,  page  285,  that  C.  japonica  is  distingished  from  C.  eumyota  by 
papUlsB  on  the  internal  longitudinal  vessels  of  the  former  and  their 
absence  in  the  latter  is  due  to  error  on  Traustedt's  part,  papillse  not 
being  present  in  japonica. 

Five  specimens  from  Albatross  3656,  Hakodate  Bay,  Japan,  11.5 
fathoms,  gn.  m.  s. 

Th|;pe  specimens  from  station  3659,  Hakodate  Bay,  Japan,  15.5 
fathoms, /Tie.  gy.  s. 

Both  lots  taken  September  19,  1896. 

CORELLA,  ipeclef . 

At  Albatross  3088,  off  the  coast  of  Oregon,  a  single  specimen  of 
a  Corolla  was  taken  which,  though  sufficient  to  enable  one  to  deter- 
mine with  certainty  the  genus  to  which  it  belongs,  is  not  sufficient 
to  warrant  a  decision  as  to  the  species. 
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CORXLLOPSIS  PBDUn CULATA  Hartmeyec 
Cordlopeis  peduneulata  Hartmeyer,  1903,  p.  273,  pi.  5,  fig.  15;  pi.  12,  figs.  1-5. 

Although  the  smgle  specunen  at  hand  differs  in  some  respects 
from  Hartmeyer's  description  of  this  species,  the  differences  are  en- 
tirely too  small  to  justify  the  making  of  another  species  on  the 
strength  of  the  evidence  at  hand.  The  lobing  of  the  orifices  in 
Hartmeyer's  specimen  was  vague,  so  the  author  was  unable  to  state 
positively  the  nimiber  of  lobes  present,  six  being  given  with  a  ques- 
tion for  both  orifices.  The  exact  state  of  things  is  dubious  here  also, 
but  this  much  is  clear:  There  are  on  the  atrial  orifice  four  promi- 
nent bands  on  the  inside  of  the  orifice,  each  terminating  in  several 
irregular  lobes  or  crenulations. 

Seventeen  branchial  tentacles  are  present,  of  two  or  three  sizes, 
the  largest  being  long  and  strong. 

The  rudiments  of  internal  longitudinal  vessels  of  the  branchial  sac 
are  much  longer  in  our  specimen  than  are  those  figured  by  Hart- 
meyer.  It  appears,  too,  that  the  secondary  series  of  internal  vessels 
shown  by  Hartmeyer  as  running  radially  and  diagonally  from  the 
center  of  each  stigmatic  spiral  are  less  regular  in  the  present  speci- 
men. 

One  specimen,  Albatrosa  2842,  lat.  54^  16'  N.;  long.  166''  03'  W., 
72  fathoms,  pebble  bottom,  July  23,  1888. 

CORTNASCmiA  HBRDMAHI,  new  spedet. 
Plate  35,  figs.  31-36. 

Superficial  characters. — Strongly  pedunculate,  the  peduncle  being 
one  and  one-third,  or  more,  longer  than  the  elongate  body  and,  in  its 
thinnest  part,  from  one-fifth  to  one-sixth  the  thickness  of  the  body 
iji  its  dorso- ventral  diameter,  thinnest  in  its  middle  portion  and  from 
here  expanding  gradually  but  distinctly  to  its  foot ;  peduncle  composed 
mostly  of  testicular  material  of  the  same  general  character  as  that  of  the 
body,  hence  transparent  Uke  the  body.  Body  eloxigate  (fig.  31)  about 
twice  as  long  as  thick,  quite  r^ular.  cylindrical,  though  soft,  tapering 
abruptly  to  the  peduncle,  colorless  and  quite  transparent,  the  rela- 
tively small,  compact,  dark  visceral  mass  occupying  the  postero- 
dorsal  angle  showing  distinctly  through  the  external  coverings. 
Siphons,  both  at  the  anterior  end,  separated  by  the  diameter  of  the 
body,  atrial  long,  tube-like,  curved  backward;  branchial  very  short. 
Orifices  rather  large,  the  branchial  with  a  wide  thin  lip  or  flange  sub- 
tending nearly  its  dorsal  semidrcumference;  atrial  with  five  broad, 
thin,  scallop-like  lobes,  with  two  or  three  irregular  smaller  ones  in  the 
intervals  between  some  of  the  lai^er  ones.  Test  rather  thin  except 
on  peduncle,  soft  and  gelatinous,  very  transparent.    Mantle  very 
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thin,  musculature  sparse,  but  the  longitudinal  fibers  assembled  into 
distinct  though  small  and  widely  separated  strands  none  of  these  ex- 
tending farther  back  than  the  visceral  mass;  circular  fibers  very  few 
and  restricted  almost  entirely  to  the  siphons.  Length  of  body  4  cm., 
of  peduncle  6  cm.,  diameter  of  peduncle  in  smallest  part  about  5  mm. 

Respiratory  system, — ^Tentacles  disposed  in  a  wide  single  circle 
(fig.  34  h.t.)j  the  individuals  simple,  long  and  slender  all  nearly  equally 
long  and  thick,  about  100.  Hypophysis  very  small,  elliptical,  long 
and  narrow  (fig.  36).  Branchial  sac  capacious  but  the  elements 
aU  very  slender  and  fragile;  internal  longitudinal  vessels  present, 
numerous,  very  small  (fig.  33,  i.  I.  v.),  borne  at  the  summits  of  long 
thin  posts,  this  making  this  system  of  vesseb  rather  widely  and 
loosely  cojmected  with  the  branchial  membrane  proper;  transverse 
vessels  (f.  v.)  in  the  form  of  narrow  irr^ular  strands  between  the 
serie  of  stigmata;  stigmata  very  large  and  long,  the  prevailiiig 
direction  of  the  long  axes  being  lengthwise  of  the  sac,  but  in  places  at 
right  angles  to  this  and  in  some  areas  the  quadrangular  arrangem^t 
of  the  vascular  net-work  characteristic  of  the  genus  may  be  seen  (figs. 
33  and  36.)  Dorsal  languets  (fig.  35,  d.  lu, )  long  and  slender  in  kee^nng 
with  the  other  elements  of  the  respiratory  apparatus. 

AlimerUary  system. — ^A  rather  small  compact  mass,  situated  far 
back  and  dorsalwards  but  apparently  more  to  the  left  (spedmen  out 
of  shape  to  such  an  extent  as  to  make  certainty  impossible) ;  intestinal 
loop  narrow  elongate,  but  simple  (fig.  32) ;  stomach,  St.,  not  very  dis- 
tinct from  intestine,  with  25  or  30  indistinct  folds  on  inner  surface; 
anal  rim  smooth. 

Reproductwe  system. — Ovary,  one  only,  elliptical,  rather  compact, 
situated  in  the  intestinal  loop;  testes  diffuse,  scattered  ov^*  tlie 
ovary,  in  part,  and  extending  on  to  the  gastric  limb  of  the  intestinal 
loop  (fig.  32,  ov.  and  tes.) 

Although  clearly  belonging  to  the  genus  Carynascidia,  the  species 
now  described  and  named  for  Professor  Herdman,  the  f oimder  of  the 
genus,  is  sharply  distinguished  from  the  other  two  species  heretofore 
described. 

The  most  unique  feature  about  the  animal  is  the  branchial  orifice. 
In  its  wide  lip,  or  valve  (fig.  31,  &.«.),  the  species  reminds  one  of 
Pterygascidia  mirdbUis  Sluiter,  1904.  Of  the  two  previously  known 
species  of  the  genus,  Jierdmani  resembles  C.  suhmi  Herdman  mudi 
more  closely  than  it  does  O.  sedans  Sluiter,  Sluiter's  species  being  non- 
pedunculate. 

In  general  features,  the  siphons  and  orifices  disregarded,  C.  sithm 
and  C.  Jierdmani  have  much  in  common,  but  the  character  of  the 
stigmata  (fig.  33),  as  well  as  that  of  the  orifices,  sharply  differentiates 
the  species.  Over  large  areas  of  the  sac  very  little  or  no  suggestioa 
of  the  quadrate  or  spiral  disposition  of  the  stigmata  occurs  in  0.  herdr 
7n/an%» 
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I  regret  not  being  able  to  determine  more  exactly  the  relations  and 
orientation  of  the  visceral  mass,  especially  with  reference  to  the 
branchial  sac;  but  in  ascidians  so  soft  as  this  and  indeed  in  most  of 
the  deep-water  species,  more  or  less  derangement  of  the  parts  in 
preserved  specimens  seeins  almost  inevitable. 

The«question  of  the  dorsal  tubercle  is  also  puzzUng.  On  the  evi- 
dence of  a  single  specimen  not  in  the  best  state  of  preservation  I 
DFould  not  venture  to  declare  it  to  be  entirely  wanting,  but  although 
the  area  where  it  should  be  is  intact,  I  am  unable  to  discover  the 
organ. 

Type4ocaL%ty.—k  single  specimen,  Albatross  3326,  lat.  53*^  40'  2b"  N.  ; 
long.  167°  41 '  40"  W.  Bering  Sea,  676  fathoms,  muddy  bottom,  August 
20, 1890.  This  location  is  a  little  north  of  Unalaska,  where  the  bottom 
drops  off  quite  abruptly  to  a  considerable  depth. 

IVp€.— Cat.  No.  6683,  U.S.N.M. 

AONBSIA  BERmOIA,  new  ipedM. 
Plate  36,  figs.  37-41. 

Superficial  cTiaraderistics, — ^Varying  from  elongate-laterally  com- 
pressed to  short-ellij^tical  compressed,  and  from  a  soft  and  clean 
surface  layer  to  one  moderately  firm  with  much  adhering  and  embed- 
ded sand.  Test  proper  colorless  and  semitransparent,  but  often 
entirely  hidden  by  the  coating  of  coarse,  black  sand.  A  long  slender 
peduncle  frequently,  though  not  always,  present.  Siphons  hardly  visi- 
ble. Largest  individuals  3.7  cm.  in  greatest  diameter,  most  of  the  lots 
considerably  smaller.  Mantle  thin  and  delicate,  its  musculature  being 
but  Uttle  developed,  and  confined  to  the  anterior  end  of  the  body; 
a  series  of  distinctly  separated  nearly  parallel  muscle  fibers  sur- 
rounding each  orifice,  and  a  set  of  distant,  short  fibers  radiating 
from  each  orifice. 

Respiratory  system. — Orifices  rather  near  together,  at  the  anterior 
end  in  the  elongate  individuals,  the  branchial  being  considerably  in 
advance  of  the  atrial  usually  (not  so  in  the  one  shown  in  fig.  37). 
Jjobing  of  the  orifices  obscure,  six  to  eight  lobes  being  indistinctly 
recognizable.  Tentacles  simple,  of  several  sizes,  disposed  in  several 
rather  imcertain  circles.  Total  number  60  or  more,  the  smallest 
mere  buds.  The  circlet  of  largest  tentacles  nearest,  and  very  near 
the  peripharyngeal  band,  the  smallest  nearest  the  branchial  orifice 
(fig.  39b.t).  All  of  the  tentacles  thick,  particularly  at  base,  in  propor- 
tion to  their  length  separated  from  one  another  by  liberal  spaces. 
Hypophysis  a  somewhat  urn-shaped  elliptical  mass  with  the  broader, 
open  end  forward;  a  peculiar  prominent  flap  of  epithelial  membrane 
on  the  right  side  of  the  organ  (fig.  39  hy.).  The.  ganglion  long  and 
slender,  in  close  contact  with  the  hypophysis  at  its  anterior  end. 
Dorsal  langaets  consisting  of  what  seem  to  be  a  series  of  enlarged 
papillsB  of  the  inner  surface  of  the  branchial  sac,  there  being  one  for 
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each  transverse  vessel;  the  series  a  little  to  the  right  side  of  the 
median  line.  The  median  line  itself  marked  by  a  narrow  strip  of  the 
branchial  membrane  in  which  there  are  no  stigmata  (fig.  40  d.  I.).  Bran- 
chial membrane  with  neither  longitudinal  folds  nor  vessels,  but 
with  prominent  transverse  vessels  or  folds,  *the  edges  of  which  are 
armed  with  numerous  long,  strong  processes  each  conical  in  shape 
with  its  free  apex  usually  curved  or  hooked,  about  10  or  12  of  these 
vessels  in  each  sac.  Stigmata  long  and  closely  and  definitely  coiled, 
there  being  in  general  two  rows  of  spirals  in  the  interval  between 
each  two  transverse  vessels;  about  three  or  four  turns  in  each  spiral; 
usually  four  somewhat  irregular  vessels  radiating  quadrant-wise 
from  the  center  of  each  spiral  (figs.  40,  41). 

Alimentary  system. — On  the  left  side,  the  stomach  and  first  half 
of  the  intestine  forming  a  close  loop  reaching  across  the  posterior 
end  of  the  body;  the  second  or  rectal  half  of  the  intestine  fonning 
nearly  a  right  angle  with  the  first  part,  and  running  forward  along 
the  dorsal  side  of  the  body  (fig.  37).  Stomach  but  little  thicker  than 
the  intestine,  and  not  definitely  set  off  from  it;  wall  smooth.  Anus 
with  a  somewhat  toothed  border  (fig.  38). 

ReTproducAve  system. — ^In  the  intestinal  loop,  the  ovary  a  rather 
regular  mass  situated  centrally  {cv.  fig.  38),  with  the  testes  disposed 
in  the  form  of  a  fringe  around  this,  the  whole  when  fully  developed 
spreading  sometimes  over  the  outer  surface,  sometimes  over  the 
inner  surface,  and  sometimes  over  both  s\u*faces  of  the  intestinal 
loop.  Gonoduct  large,  running  parallel  with  the  intestine  and  in 
close  contact  with  it,  cv.  (2.,  in  some  individuals  to  the  outside,  in 
some  to  the  inside  of  the  rectum. 

The  genus  Agnesia  was  founded  by  IkCchaelsen  (1898)  for  an 
ascidian  rather  closely  related  to  CoreUay  coming  from  Tierra  del 
Fuego.  A  much  fuller  description  of  the  animal  was  published  by 
the  same  author  in  1900.  Up  to  the  present  time  no  other  species 
of  the  genus  has  come  to  light,  and  it  is  an  interesting  circumstance 
that  the  second  one  should  come  from  a  latitude  in  the  northern 
hemisphere  almost  the  coimterpart  of  that  in  the  southern  from 
which  the  first  species  comes  (southern  Tierra  del  Fuego,  the  home 
of  A.  gladata,  the  original  species,  is  in  about  63*^  south,  while  the 
specimens  of  A.  heringia  come  from  64°  to  67*^  north  in  Bering  Sea). 

On  the  whole,  too,  it  seems  that  the  two  are  very  much  alike. 
It  is  true  that  A.  gladata  is  described  as  being  without  a  peduncle, 
and  since  the  present  species  is  pedunculated  this  difference  of 
itself  would  seem  to  separate  the  two  generically  almost,  to  say 
nothing  about  specifically.  However,  Michaelsen  had  only  two 
specimens,  one  a  small  one,  and  the  other,  seemingly  full-grown,  was 
badly  injured.  This  fact,  along  with  the  fact  that  many  of  the  speci- 
mens at  hand  seem  to  be  devoid  of  the  peduncle  makes  me  suspeet 
that,  were  a  large  number  of  individuals  of  the  South  American 
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species  to  be  examined,  some  of  them  would  be  found  to  possess 
the  peduncle.  Assuming  this  interpretation  of  the  seeming  difference 
between  the  two  species  as  regards  the  peduncle  to  be  correct,  the 
other  differences  between  them  seem  to  be  slight.  Michaelsen  says 
that  there  may  be  as  many  as  nine  coils  in  each  stigmatic  spiral  in 
A.  gladata.  Four,  or  at  most  five,  appear  to  be  the  maximum  num- 
ber in  beringia.  But  of  more  importance,  perhaps,  the  spirals  in 
gladata  are  made  up  of  a  considerable  number  of  stigmata  placed  end 
to  end, while  in  beringiaone  or  two  stigmata  constitute  the  entire  spiral. 

A  wide  range  of  individual  variation  occurs  in  our  species.  From 
some  of  the  stations  the  specimens  are  all  of  the  maximum  size,  or 
nearly  so,  given  in  the  diagnosis,  and  the  large  ones  are  nearly 
devoid  of  sand  on  the  test,  and  have  rather  thicker,  more  opaque 
tests.  Some  of  the  other  gatherings,  on  the  other  hand,  are  very 
heavily  coated  with  sand,  and  the  test  is  very  thin  and  transparent. 

Again,  the  position  and  course  of  the  genital  ducts  differ  conmd- 
erably,  they  being  plainly  visible  in  surface  views  in  some  specimens, 
and  quite  hidden  by  the  rectum  in  others.  I  fail,  however,  to  find 
any  constancy  and  correlation  of  these  variations  that  would  warrant 
the  institution  of  more  than  one  species. 

The  collection  contains  several  hundred  specimens,  all  from  the 
southeastern  Bering  Sea  mingled  with  Sty  da  sabvlifera  in  some  jars: 

Albatross  3261,  lat.  54**  42'  15''  N.;  long.  164°  49'  15"  W.,  27 
fathoms,  bk.  g.  p.,  June  24,  1890. 

Albatross  3284,  lat.  66°  16'  30"  N.;  long.  160°  53'  W.,  25  fathoms, 
fne.  g.,  June  29,  1890. 

Albatross  3287,  lat.  66°  33'  N.;  long.  160°  14'  W.,  30  fathoms, 
crs.  bk.  s.,  July  17,  1890. 

Albatross  3288,  lat.  66°  26'  30"  N.;  long.  160°  W.,  16  fathoms, 
bk.  g.,  July  17,  1890. 

Albatross  3626,  lat.  67°  21'  N.;  long.  170°  06'  W.,  29  fathoms, 
bk.  s.  sh.,  August  4,  1893. 

Albatross  3643,  lat.  66°  41'  N.;  long.  169°  39'  W.,  43  fathoms, 
bk.  s.  sh.,  August  18,  1893,  type  locality. 

Albatross  3660,  lat.  66°  40'  N.;  long.  169°  20'  W.,  43  fathoms,  fne, 
gy.  s.  bk.  sp.,  September  3,  1893. 

Albatross  3496,  lat.  66°  32'  N.;  long.  169°  46'  W.,  41  fathoms, 
gy.  s.  St.  gn.  m.,  July  17,  1893. 

Type.— Ce^t.  No.  6689,  U.S.N.M. 

An  interesting  memorandum  occurs  on  the  reverse  side  of  the  label 
for  station  3287  to  the  effect  that  one  of  the  specimens  was  attached 
to  the  back  of  a  shrimp  of  the  genus  Orago. 

Note. — Since  the  above  was  written  Huntsman  (1911)  has  de- 
scribed a  species,  A.  septentrionaliSf  from  the  west  coast  of  Canada. 
This,  too,  appears  to  be  nonpedunculate,  and  in  other  respects 
somewhat  more  like  gladata  than  beringia. 
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PHAXXtrSU  VgRMPORMlS,  atw  Mielai. 

Plate  36.  fig.  42. 

Superficial  characters. — Long  and  irregularly  cyliiidrical,  the  geo- 
wal  appearance  being  considerably  that  of  the  tubes  of  some  of  the 
tubicolous  wormS;  particularly  some  of  the  ch»toptera.  L^igth  of 
longest  specimen  140  mm.,  width  SOjmm. ;  surface  uneven,  bearing  on 
and  embedded  in  it  various  foreign  bodies  as  sponges,  hydroids,  cal- 
careous algsB,  etc.  Test  rather  thick,  opaque  white,  semicartila^ 
nous.  Animal  apparently  attached  along  whole  right  side.  Bran- 
ohial  orifice  at  anterior  end,  atrial  nearly  half  way  back  on  dorsal 
side;  lobing  of  orifices  obscure,  apparently  eight  for  each;  scarcely 
siphonate,  though  atrial  orifice  ajb  the  sunmiit  of  a  prominence. 
Mantle  very  thin  and  delicate  on  the  left  side,  but  thick  and  strong 
on  the  right,  forming  on  this  whole  side  a  distinct  pad  or  ''sole." 

Respiratory  system. — ^Tentacles  100  to  150,  long  and  slender,  sev- 
eral sizes.  Hypophysis  mouth  horseshoe-shaped,  the  left  limb  nearty 
straight,  the  right  strongly  hooked  inward  but  not  coiled.  Branchial 
sac  drawn  out  behind  the  digestive  tract  into  a  straight  appendage 
considerably  longer  than  the  portion  in  front  of  the  intestine  (pL  36, 
fig.  42  h.  p.),  and  about  one-half  as  broad  as  the  anterior  part.  Wall 
of  sac  slightly  if  at  all  plicate;  internal  longitudinal  vessels  bearing 
papill®  only  at  the  points  of  crossing  of  the  transverse  vessels;  t^at 
is,  no  intermediate  papillae  present.  Seemingly  no  exception  to  this. 
From  3  to  5  stigmata  between  the  longitudinal  vessels.  Transverse 
vessels  of  nearly  same  size.  Dorsal  lamina  a  rather  broad  membrane, 
edge  smooth  throughout;  ddes  of  the  membrane  ribbed  posterior^ 
but  not  anteriorly;  extending  considerably  behind  the  esophageal 
opening  but  not  to  the  end  of  the  posterior  pouch  of  the  sac. 

Alimentary  system. — ^A  very  compact  mass  small  in  proportion  to 
the  size  of  the  branchial  sac,  it  being  hardly  longer  than  the  portion 
of  the  sac  in  front  of  it,  and  considerably  (Sorter  than  the  posterior 
pouch  of  the  sac.  Esophagus  narrow  and  sharply  curved;  stomach 
globose,  inner  wall  longitudinally  furrowed,  somewhat  irregularly, 
some  furrows  being  bifurcate.  Furrows  about  14  in  number.  Loop 
of  the  intestine  following  the  stomach  long  and  close.  Renal  organ 
a  finely  ramifying  network  on  intestinal  wall  and  within  the  intestinal 
loop. 

Reproditctive  system. — ^Lying  in  the  intestinal  loop,  sperm  duct  and 
oviduct  following  closely  the  course  of  the  rectal  bend  of  the  intes- 
tine, the  oviduct  only  visible  to  surface  view  for  the  proximal  two- 
thirds  of  the  length  of  the  two,  the  sperm  duct  lying  deeper  and  ap- 
pearing only  toward  the  end  of  the  course  (fig.  42,  ov.  d.  and  s.  d). 
Male  and  female  gonads  not  readily  distinguishable  in  the  specimeos 
at  hand. 
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This  species  belongs  to  the  mentula  section  of  the  genus,  that  is, 
the  section  with  the  branchial  sac  extending  well  behind  the  intesti- 
nal viscera,  and  seemingly  surpasses  all  other  species  in  the  length 
of  the  posterior  pouch.  So  far  as  concerns  size  and  proportions  of 
the  animal  as  a  whole,  it  appears  to  resemble  Ascidia  eUmgata  Koule 
more  than  any  other  species.  However,  in  internal  structure  it 
appears  to  differ  quite  sharply  from  that  species.  Although  the 
description  of  dongata  (Roule,  1884)  is  not  full  enough  to  enable  me 
to  make  comparison  complete  at  every  point,  it  is  sufficient  to  war- 
rant the  inference  that  vermiformis  differs  from  elongata  in  the  greater 
relative  length  of  the  postvisceral  sac  pouch,  in  the  greater  number 
of  tentacles,  and  in  the  absence  of  intermediate  papillae  on  the  internal 
longitudinal  vessels;  also  the  intestinal  mass  of  vermiformis  seems 
to  be  more  compact  and  more  elongate,  proportionally,  than  that  of 
dongcUa.  These  inferences  are  drawn  from  Roule's  statements  con- 
cerning the  similarities  and  differences  between  elongaia  and  merUula. 

Type4ocality.— Albatross  2945,  lat.  34^  N.;  long.  119°  29'  30''  W., 
off  southern  California,  30  fathoms,  pebbly  bottom,  February  6, 1889; 
4  specimens. 

IVpe.— Oat.  No.  6792,  U.S.N.M. 

Worth  noting  is  the  fact  that  two  crustaceans  were  found  in  the 
branchial  sac  of  one  of  the  specimens.  These  have  been  kindly 
identified  by  Miss  Mary  J.  Rathbun  of  the  United  States  National 
Museum.  One  was  Pontarvia  calif orrmnsis,  a  shrimp;  the  other 
Oryptophrys  concTiarum,  a  crab. 


PHALLUSIA  Un ALASKBNSIS.  new  fl 
Plate  36,  figs.  43-46. 

Superficial  characters, — ^Very  soft  and  mobile  to  handling;  elongate, 
subcylindric,  length  6  cm.  major,  transverse  diameter  2.5  cm.  Firmly 
attached  at  posterior  end  to  sand-encased  worm  tubes.  Branchial 
orifice  anterior,  atrial  distant  from  branchial  about  the  diameter  of 
the  branchial  siphon;  both  orifices  6-lobed,  the  lobes  not  conspicuous 
on  surface,  but  clearly  marked  by  radiating  ridges  on  inner  surface 
of  test;  orifices  situated  on  summits  of  firm  roimded  mound-like 
siphons,  the  branchial  larger  (pi.  36,  fig.  43).  Test  thin  and  trans- 
parent throughout  except  in  the  siphonai  mounds.  Mantle  very  thin 
and  almost  as  transparent  as  glass  excepting  for  the  small  scattered 
muscle  fibers  contained  in  it  on  the  right  side  of  the  body  and  around 
the  orifices;  the  abrupt  thickening  at  the  branchial  orifice  in  the 
above-mentioned  mound-like  siphon  forming  a  conspicuous  object  on 
the  animal  removed  from  the  test. 

Respiratory  system. — ^Branchial  tentacles  about  24,  of  several  sizes, 

but  all  very  small  in  proportion  to  the  size  of  the  animal,  situated 

on  a  low  ridge  running  concentric  with  the  peribranchial  band,  from 

which  it  is  removed  about  one  third  the  distance  between  the  peri- 
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pharyngeal  band  and  the  branchial  orifice;  the  individual  tentacles 
separated  from  one  another  by  a  liberal  interval  (fig.  44,  i.  t.).    Peri- 
pharyngeal band  low  and  narrow,  scarcely  lai^er  than  the  ridge  carry- 
ing the  tentacles;  quite  remote  from  the  branchial  orifice,  making  a 
lai^e  peribranchial  area  which  is  smooth  and  iminterrupted  except 
by  the  tentacular  circlet.    Hypophysis  mouth  (hy.)  rather  smaJl, 
horseshoe-shaped,  somewhat  broader  than  long,  the  horns  approadir 
ing  each  other  and  directed  toward  the  branchial  orifice.    Sub-neural 
gland  and  ganglion  forming  a  single  elongate  mass  removed  from  the 
hypophysis  somewhat  more  than  the  length  of  the  gland.    Dorsal 
lamina  (d.  I.,  fig.  44)  low  and  broad  anteriorly,  changing  gradually 
to  a  high,  thin  membrane  near  the  esophageal  opening,  then  tapering 
down  rapidly  to  its  termination  some  distance  behind  that  point; 
sides  ribbed  throughout;  edge  remotely  toothed  posteriorly  but  not 
anteriorly.    Branchial  sac  voluminous,  not  extending  farther  back 
than  the  visceral  mass;  the  membrane  corrugated,  the  corrugations 
very  irregular,  being  neither  continuous   lengthwise  nor  of   equal 
depth.    Longitudinal  vessels  about  25  on  each  side,  these  large 
and  membrane^like.     Transverse  vessels  also  somewhat  higher  than 
thick,  but  much  smaller  than  longitudinal,  rather  narrow  and  of 
nearly  the  same  size;  distance  between  each  two  longitudinal  vessels 
nearly  equaling  three  spaces  between  transverse  vessels.    PapilUe 
restricted  mostly  to  the  crossings  of  the  vessels,  these  being  prominent 
and  strongly  curved,  the  concave  side  of  the  curve  presenting  a 
membrane-like    expansion;    intermediate    papill»    few,    irregularly 
scattered  and  small  in  comparison  with  the  papill»  at  the  angles. 
Stigmata  long  and  narrow,  from  6  to  15  between  the  two  longitudinal 
vessels  (fig.  45). 

Alimentary  system. — Situated  on  left  side,  voluminous,  occupying 
nearly  two-thirds  the  length  of  the  animal  and  the  whole  depth. 
Stomach  situated  at  the  extreme  postero-dorsal  angle  of  the  body, 
somewhat  longer  than  broad,  distinctly  set  off  from  the  intestine; 
wall  with  14  or  more  folds  showing  prominently  on  inner  surface  but 
not  at  all  on  outer.  Intestine  proper  forming  a  broad  low  reverse  S 
as  seen  from  the  outer  face,  the  proximal  limb  running  along  the 
ventral  edge  of  the  body  from  its  issuance  from  the  stomach;  the 
distal  or  rectal  limb  along  the  dorsal  edge  and  somewhat  farther  for- 
ward than  the  first  loop  of  the  intestine;  anus  obscurely  4-l0bed. 
Renal  vesicles  and  concretions  thickly  distributed  in  the  wall  of 
stomach  and  first  part  of  intestine. 

Reproductive  system. — ^Testes  ramified  over  outer  surface  of  poste- 
rior end  of  stomach,  and  the  portions  of  the  intestine  adjacent  to 
stomach.  Ovary  a  branched  structure  not  visible  on  outer  surface 
of  the  digestive  viscera,  but  ramifying  on  the  inner  surface  of  the 
first  intestinal  loop.    Gonoducts  not  recognized. 
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This  species  has  considerable  in  common  with  P.  obliqua  (Alder), 
more  seemingly  than  with  any  other.  Indeed,  in  view  of  the  fact 
that  the  collection  contains  but  a  single  specimen — too  small  a  nimi- 
ber  on  which  to  base  a  satisfactory  description  of  a  species — ^I  have 
tried  to  persuade  myself  that  it  might,  provisionally  at  least,  be  con- 
sidered as  falling  within  the  range  of  variation  of  obU^pia,  particu- 
larly as  Hartmeyer  has  pointed  out  that  ohliqua  is  a  highly  variable 
species.  However,  the  distinct  6  lobes  of  the  branchial  orifice,  the 
remot^iess  of  the  ganglion  and  gland  from  the  hypophysis,  and 
the  wide  separation  of  the  internal  longitudinal  vessels  as  com- 
pared with  the  transverse  vessels,  not  to  speak  of  several  less  impor- 
tant points,  leaves  no  room  for  doubt  about  the  distinctness  of  this 
Alaskan  species  from  ohliqua,  its  nearest  of  kin. 

Type4oaxlity.'-A  single  specimen.  Albatross  3316,  lat.  54°  02'  40"  N. ; 
long.  166°  42'  W.  (north  of  Unalaska  Island),  277  fathoms,  gn.m.s., 
August  15,  1890. 

Type.— Cht.  No.  5685,  U.S.N.M. 

PHAXXU8IA  ADHJBRBNS  (Ritkar). 

Ascidia  adhmrens  Rrrrss,  1901,  p.  227,  pi.  27,  figs.  1-5. 
AsddieUa  prunum  ^abtmbtbs,  1909a,  p.  1401. 

Since  Hartmeyer  has  considered  P.  adherens  a  synonym  for  P. 
prurmm  (MiUler),  I  have  not  only  examined  the  specimens  of  the 
collection  now  in  hand  with  special  care,  but  have  reexamiaed  the 
original  specimens  from  which  adhaerens  was  described  and  am  forced 
to  conclude  that  the  Alaskan  animah  possess  features  of  considerable 
and  constant  difference  from  P.  prunum.  Hartmeyer  gives  the  ten- 
tacle number  for  prunvm  as  40-50,  this  being  the  average  of  a  large 
number  of  specimens.  The  average  number  in  adhaerens  is  un- 
doubtedly much  fewer.  I  agree  with  Hartmeyer  that  the  number 
of  tentacles  in  this  group  is  very  diflBlcult  to  determine  with  much 
accuracy,  is  subject  to  much  individual  variation,  and  hence  is  not 
of  great  value  as  a  species  character.  Neverthelefes,  within  wide 
limits  and  when  averages  are  taken,  it  is  of  some  value.  The  average 
for  six  specimens  now  before  me  I  find  to  be  31,  the  maximum  being 
50  and  the  minimum  19. 

But  the  two  most  decisive  features  are  in  the  branchial  sac  and  the 
alimentary  tract.  Van  Name  has  recently  published  a  drawing  of 
the  branchial  membrane  of  prunum.^  If  this  be  compared  with 
figure  5,  plate  27  (Ritter,  1901),  showing  the  sac  of  adJissrens,  it  will 
be  seen  that,  while  the  areas  bounded  by  the  intersecting  longitudinal 
and-  transverse  vessels  in  prunum  are  nearly  square,  in  adhserens  at 
least  two  areas  between  the  transverse  vessels  are  required  to  make 
one  between  the  longitudinal  vessels. 

I  Van  Name,  1912,  pL  66,  fig.  120. 
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Turning  to  the  digestive  tract,  the  descriptions  and  figures  given 
by  both  Hartmeyer  and  Van  Name  make  it  apparent  that  the  stomach 
of  prwmim  graduates  more  insensibly  into  the  intestme  than  it  does 
in  adhserens.  By  this  difference  what  corresponds  to  the  duodenal 
section  of  the  intestine  is  broad  at  its  proximal  end  and  tapers 
distally  in  prununij  whereas  in  adhscrens  it  is  of  nearly  uniform  diam- 
eter throughout.  Again,  the  folding  of  the  stomach  waU  is  usually 
distinctly  seen  on  the  outer  surface  of  the  organ  in  adhserenSf  while 
this  seems  not  to  be  so  in  prunum.  There  are  probably  other,  smaller 
differences  between  the  two  species,  but  these  are  sufficient  to  indicate 
their  distinctness. 

It  appears  to  me  extremely  doubtful  if  P.  columhiana  Himtsman  is 
distinct  from  adhserens. 

Three  specimens,  Kodiak  Island,  16-25  fathoms,  gravel  bottom, 
W.  H.  Dall. 

One  specimen.  New  Harbor,  Unga  Island,  1872,  W.  H.  Dall. 

One  specimen,  Sitka,  L.  A.  Beardslee,  collector. 

t)ne  specimen,  AlbcUross  3558,  lat.  56*'  58'  N.;  long.  170*"  09'  W., 
Bering  Sea,  25  fathoms,  s.  dk.  sp.  rky.,  September  3, 1893. 

Ten  specimens,  Bering  Sea,  summer,  1900,  Dr.  H.  Horn. 

One  specimen,  Albatroas,  Loring,  Alaska,  April'  29,  1903,  Alaska 
salmon  investigations. 

The  specimens  collected  by  Doctor  Horn  are  worthy  of  special 
mention  in  that,  though  from  Bering  Sea  (it  is  unfortunate  that  the 
locaUty  is  not  more  definite),  they  are,  in  outward  features  at  least, 
somewhat  more  typical  than  most  of  the  other  specimens  coming 
from  nearer  the  original  localities,  namely,  the  Shumagin  Islands  and 
Yakutat  Bay. 

CIGNA  nfTBSTIN AUS  (Ltamsai). 

The  single  specimen  of  Oiona  in  the  collection  is  so  badly  out  of 
shape  and  contracted  that  determination  of  all  its  characteristics  is 
impossible.  So  iar  as  can  be  ascertained,  however,  nothing  would 
warrant  separating  it  specifically  from  the  old  and  widely  distributed 
species.  And  in  view  of  the  fact  that  the  species  is  definitely  known 
to  occur  in  the  whole  arctic  region  and  also  on  the  coast  of  Japan, 
western  Canada,  and  Calif omia,  it  would  be  expected  to  be  found  in 
Alaskan  waters. 

The  tentacles,  branchial  sac,  and  dorsal  languets  agree  entirely 
with  those  of  typical  irUestinalis,  Uncertainty  exists  only  as  to  the 
relation  of  the  digestive  tract  and  gonads,  and  here  the  uncertainty 
is  entirely  from  the  impossibility  of  determining  the  exact  state  of 
things,  not  from  any  recognized  disagreement. 

One  specimen,  ATbatrosSj  Alaska  salmon  investigations,  Loring, 
Alaska,  April  29,  1903. 
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EXPLANATION  OF  PLATES. 

Plate  33. 

Fig.  1.  View  of  left  side  of  Eugyrioidea  daUit  test  removed,  llie  first  bend  of  the 
intestine  is  more  open  in  the  specimen  figured  than  is  tyxncaL  X  !•  &•  <«t 
branchial  siphon;  int.,  intestine;  ov,,  ovary;  at.,  stomach;  te$.,  testis. 

2.  A  tentacle  of  E.  dalli.    6.  (.,  branchial  tentacle. 

3.  Branchial  sac  of  E.  dalli,  inner  sur&tce.    «.  Z.  v.,  internal  lAngttni^tiMfcl  voswls; 

8.,  stigmata;  t.  v.,  transverse  veswL  ' 

4.  Hahcynthia  wathmgUmia,  surface  view,  left  side.    X  1.    a.  8.,  atrial  siphon. 

5.  Orifices  of  H.  vfoMngtonia.    a.  8.,  atrial  siphon;  6.  8.,  branchial  siphon. 

6.  Esophagus,  stomach,  and  "liver  "  of  H.  VHuhingtonia,  showing  wide  separation 

of  the  parts  of  the  liver.  68.,  esophagus;  L,  liver;  V.,  secondary  liver;  •(., 
stomach. 

7.  HalocyrUMa  Junutorfoliacea.    X  a.  8.,  atrial  siphon;  6.  a.,  branchial  siphim. 

8.  Eartmeyeria  triangulam.    X  2/3.    6.  8.,  branchial  siphon;  ped.,  peduncle. 

9.  H.  triangularis,  test  removed  to  show  particularly  the  arrangement  id  the 

muscle  bands  of  the  mantle.  6.  $.,  branchial  siphon;  int.,  intestine;  m./., 
muscle  fibers;  ov.,  ovary. 

10.  H.  triangtUarU,  left  side,  mantle  with  adhering  alimentary  and  reproductive 

systems  dissected  and  turned  back  to  expose  the  inner  hce  of  these  and  Ihe 
outer  face  of  the  branchial  aac.  6.  a.,  brandual  siphon;  6.  se.^  bnuDchial 
sac;  gon.,  gonad;  int.,  intestine;  I.,  liver. 

11.  H.  triangularis.    6.  t.  branchial  tentacles;  ef,  tf  the  unique  epithelial  folds; 

g^.  ganglion;  hy,  the  hypophysis;  pg-^pg't  peripharsmgeal  groove. 

12.  Atrial  tentacles  and  periatrial  fold,  E,  triangularis,    a.  t.,  atrial  tentacle; 

p.  a./.,  periatrial  fold. 

13.  Branchial  membrane  of  E.  triangularis.    6.  /.,  branchial  fold;  <f.  I,,  dofMl 

lamina;  t.  v.,  transverse  vessel. 

Platb  34. 

Fig.  14.  CuUolus  sluiteri,  sur^e  view.    X 1.    b.  8.,  branchial  siphon;  ped.^  peduxide. 
15.  Tentacle  of  C.  sluiteri.    h.  t.,  branchial  tentacle. 

16, 17.  Gonads,  right  and  left  side  respectively,  of  C.  sluUeri.  inL,  intestine, 
ov.,  ovary;  tes.,  testis. 

18.  Styela  macrenteron.    A  small  short  individual,  with  a  prominent  inter- 

siphonal  horn.    X  2/3.    6.  s.,  branchial  siphon. 

19.  8.  macrenteron.    An  elongate  individual,  mantle  of  left  side  tiizown  back  to 

expose  the  reproductive  and  alimentary  systems.    X  2/3.    ov.,  ovary;  r., 
rectum;  tes.,  testis. 

20.  The  intestinal  tract  of  S.  macrenteron  at  its  extreme  of  lengtii  and  coQiog. 

X  1.    an.,  anus;  int.,  intestine;  r.,  rectum;  St.,  stomach. 

21.  22.  Styela  hemicscspitosa,  ''high"  and  ''low"  forms,  respectively.    X  If 
23.  Alimentary  and  reproductive  systems  of  8.  hemiesBSpitosA  and  their  rdation 

to  each  other,    ov.,  ovary;  tes.,  testis. 
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Fig.  24.  Styela  iahulifera^  left  side  view,  mantle  removed  to  expose  the  parts.     X  3. 
qon.f  gonad;  <f.,  stomach. 

25.  Hypophysis,  branchial  tentacles,  dorsal  lamina,  and  branchial  sac  of  Styela 

tabuljfera,  5.  f.,  branchial  tentacle;  d.  Z.,  dorsal  lamina;  %.,  h3rpophysis; 
i.  I,  v.^  internal  longitudinal  vessels. 

26.  Gonad  of  right  side  of  8.  sahrdifera,    ov,^  ovary;  tea.,  testis. 

27.  Dendrodoa  tuberculata,    A  gonad  of  the  most  highly  branched  form,    gon., 

gonad. 

Plate  35. 

Hg.  28,29.  CoreUa  japonica,  right  and  left  side  views  respectively;  test  removed 
X  2.    6. «.,  branchial  siphon;  int.,  intestine;  m./.,  muscle  fibers;  ov.,  ovary; 
«.  d.,  sperm  duct;<^,  stomach;  tes.,  testis. 
80.  Branchial  sac  of  C,  japonica,    d,  Z.,  dorsal  lamina;  t.  I.  v.,  internal  longitu- 
dinal vessels;  s.,  stigmata. 
31.  Ckjryruuddia  herdmani,  right  side,  sur&ce  view.     X   1.    h.  <.,  branchial 
siphon;  ped.,  peduncle. 

82.  Alimentary  and  reproductive  systems  of  C  herdmani.    ov.,  ovary;  ov.  d., 

oviduct;  s,  cf.,  sperm  duct;  st.y  stomach;  tes.y  testis. 

83.  Branchial  membrane  of  C.  herdmani,    i.  I.  v.y  internal  longitudinal  vessels; 

<.,  stigmata;  t.  v.,  transverse  vessel. 

34.  Branchial  tentacles  and  mantle  muscle  bands  of  C.  herdmani.  h.  t.y  branchial 
tentacle;  m./.,  muscle  fibers. 

85.  Dorsal  languets  with  adjacent  parts  of  C.  herdmani,  ant,  anterior;  d.  lu., 
dorsal  languets;  i.  I,  v.,  internal  longitudinal  vessels;  rt.,  right;  <.,  stig- 
mata; t.  v.y  transverse  vessel. 

36.  Hypophysb  and  small  piece  of  peripharyngeal  groove  of  C  herdmani,  hy,, 
hypophysb;  p.  g.,  peripharyngeal  groove. 

Plate  36. 

Fig.  37.  Agnetia  bmnytd,  left  side,  test  removed.     XL    h,s.,  branchial  siphon;  int., 

intestine;  gon.,  gonad. 
38.  Alimentary  and  reproductive  systems  of  A.  beringia.    int.,  intestine;  ov,, 

ovary;  ov.  d.,  oviduct;  St.,  stomach;  tes.,  testis. 
89.  Branchial  tentacles,  peripharyngeal  groove,  and  hypophysis  of  A.  beringia. 

b,  8,,  branchial  siphon;  b.  t.,  branchial  tentacle;  hy.,  hypophysis. 

40.  Whole  dorsal  area  of  branchial  sac  of  .^.  beringia  showing  the  processes  on 

the  transverse  vessels  with  larger  ones  near  the  mid-dorsal  line  which 
seem  to  take  the  place  of  dorsal  languets.  d.  I.,  dorsal  lamina;  p.,  papilla; 
p.  g.,  peripharyngeal  groove;  t,  v.,  transverse  vessel. 

41.  The  branchial  membrane  of  A.  beringia  in  detail,    p.,  papilla;  t.  v,,  trans- 

verse vessel. 

42.  PhaUuiia  vermfonms,  test  removed,  left  side.    X  i-    a.  #.,  a  trial  siphon; 

b.  p.,  branchial  pouch;  b.  s.,  branchial  siphon;  ov.  cf.,  oviduct;  #.  d.,  sperm 
duct;  St.,  stomach. 

43.  PhaUusia  unalaskensis,  anterior  end,  test  removed,    b.  s.,  branchial  siphon. 

44.  Hypophysis,  branchial  tentacles,  and  dorsal  lamina  of  P.  unalaslensis.    b.  t., 

branchial  tentacle;  d.  l,  dorsal  lamina;  g.,  hyxx>physeal  gland;  gn.,  gan- 
glion; hy.,  hypophysis;  p.  g.,  peripharyi^geal  groove. 

45.  Branchial  membrane  of  P.  unalashensis.    i.  I.  v.,  internal  longitudinal  ves- 

sels; p.,  papilla;  t  v.,  transverse  vesseL 
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MAMMALS  COLLECTED  BY  THE  SMTTHSONIAN-HARVARD 
EXPEDITION  TO  THE  ALTAI  MOUNTAINS,  1912. 


By  N.   HOLLISTEB, 
AuUianl  Curator,  Divinon  of  Mammali,  UniUdStaUt  National  Muieum. 


INTRODUCTION. 

The  fauna  of  the  Altai  Mountains,  Siberia  and  Mongolia,  has  been 
virtually  unrepresented  in  American  museums.  The  United  States 
National  Museum,  therefore,  gladly  welcomed  the  generous  invitation 
of  Dr.  Theodore  Lyman  to  participate,  with  the  Museum  of  Compara- 
tive Zodlogy  at  Harvard,  in  a  zoological  expedition  to  that  part  of 
Asia  during  the  summer  of  1912,  and  I  was  detailed  as  its  representa- 
tive for  field  work. 

Doctor  Lyman's  plans  were  to  follow  the  routes  of  the  Demidoff  * 
and  the  Swayne '  sporting  expeditions  to  the  country  of  the  famous 
Altai  wild  sheep,  on  the  Mongolian  side  of  the  Little  Altai,  and,  while 
securing  good  specimens  of  the  sheep,  ibex,  and  other  large  game  of 
that  region,  to  make  the  most  of  the  opportunity  afforded  to  coUect 
the  smaller  vertebrate  animals  for  the  two  museums.  The  resulting 
trip  extended  to  nearly  four  months,  but  so  much  time  was  taken 
by  the  long  journey  to  and  from  the  scene  of  operations  that  only 
about  thirty-five  days  of  actual  coUectiog  were  enjoyed.  We  were 
fortunate,  however,  in  our  selections  of  camp  sites  in  three  different 
physiographical  regions,  and  by  working  at  high  pressure  when  the 
opportunity  offered  we  were  enabled  to  make  much  greater  and 
more  varied  collections  than  we  had  anticipated.  Doctor  Lyman, 
whose  time  was  chiefly  devoted  to  the  collecting  of  large  game,  had 
engaged  as  my  assistant  in  the  work  of  collecting  the  smaller  verte- 
brates Conrad  Kain,  of  Vienna.  Without  the  assistance  of  this 
indefatigable  mountaineer,  whose  resourcefulness,  ability,  and  good 
companionship  are  known  to  Alpine  Club  people  of  many  countries, 
the  collection  would  be  much  smaller  than  it  is.    The  collection  of 

>E.  Demidoff,  After  Wfld  Sheep  In  the  Altai  and  ICoofoUa,  pp.  i-zil;  1-;}M;  namefous  lUastiatlons  and 
map,  London,  1900. 

«H.O.a  Swayne,  Throoi^  the  Highlands  of  Siberia,  pp.  l-xhr;  1-969;  eo  flhistiatlons  and  map,  London, 
1904. 
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mammals,  including  about  350  specimenB,  has  been  turned  over  to 
the  National  Museum  for  determination.  An  account  of  the  birds, 
with  descriptions  of  three  new  forms,  has  been  published  by  Mr. 
Outram  Bangs.^  The  collections  have  now  been  divided  between 
the  two  institutions. 

ITINERARY. 

Having  been  joined  by  Kain  in  London  the  latter  part  of  May,  1912, 
we  proceeded  to  St.  Petersburg,  completed  the  arrangements  for 
permits  with  the  Russian  officials,  engaged  the  services  of  an  inter- 
preter, and  departed  over  the  Siberian  Railway,  June  8,  for  the  East- 
On  the  morning  of  June  12  we  left  the  train  at  NovonikolsBvsk,  on 
the  Obi  River,  and  before  evening  were  embarked  on  a  steamer  for 
the  upper  river.  Biisk,  the  head  of  navigation  for  steamers,  was 
reached  on  the  night  of  June  15.  Arrangements  for  horses  and 
tarantasses  were  made  for  the  first  stage  of  the  trip  over  the  post 
road  to  the  southward  and  on  the  morning  of  June  18  we  began  the 
long  trip  by  team  to  the  last  Russian  outpost,  Kosh-Agatch.  At 
Ust-Inya,  something  over  half  the  distance,  we  negotiated  with 
Kalmuks  for  horses  for  our  pack  trip  beyond  Kosh-Agatch,  and  these 
reached  Kosh-A^tch  with  us  June  28.  A  delay  of  two  days  at 
Ust-Inya  gave  me  the  opportunity  for  setting  a  few  traps,  and  the 
first  mammals  were  collected  there. 

Kosh-Agatch,  on  the  Chuisaya  (or  Tchouia)  Steppe,  is  the  end  of 
the  road,  and  from  here  on  to  the  Mongolian  border  the  trip  was  by 
pack  and  saddle  horses.  Our  party  now  consisted  of  Doctor  Lyman, 
Kain,  and  myself,  and  the  Russian  interpreter  and  four  native  Tartan 
and  Kalmulffl,  with  15  horses.  Two  days'  journey  across  the  desert 
steppe  and  up  the  valley  of  the  headwaters  of  the  Chuya  (or  Tchouia) 
River  brought  us  to  the  "last  timber,"  a  few  larch  trees  {Larix 
sibirica)  near  Tschomia  Oeek,  a  branch  of  the  C!huya  near  the  Mon- 
golian border,  in  Tchegan-Bui^azi  Pass.  Here  a  suitable  camp  was 
pitched  and  I  settled  down,  July  1,  with  Kain  and  one  Tartar  camp 
man,  to  make  a  collection  of  the  mammals  and  birds  of  the  Littl^ 
Altai.  Doctor  Lyman,  with  the  rest  of  the  outfit,  pushed  on  through 
the  pass  for  a  circle  of  the  range  in  Mongolia  after  big  game,  particu- 
larly sheep  and  ibex. 

Except  for  a  few  larches  in  some  of  the  valleys  on  the  Siberian  side 
the  region  is  without  timber,  though  there  is  evidence  that  other 
sheltered  slopes  have  been  deforested  within  comparatively  recent 
times.  Trees  were,  however,  never  plenty,  and  the  constant  drain 
on  the  limited  growth  by  Kirghiz,  Elalmuk,  and  Tartar  has  almost 
cleaned  up  the  remnant.  The  Mongolian  side  is  absolutely  without 
bush  or  tree,  and  as  on  the  Chuisaya  Steppe,  ''  tezek,"  or  dry  horse- 

&  BdIL  ICiii.  Comp.  ZoOL,  voL  54,  No.  16,  pp.  403-474,  Janotfy,  mt. 
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dung  is  the  principal  fuel  for  cooking.  The»coimtry  about  the  site 
of  our  Tchegan-Burgazi  camp  is  steep  rolling  mountains,  with  rocky 
slides  and  beautiful  alpine  tops.  Close  by,  to  the  southwest,  is  the 
snow-capped  border  range,  and  from  the  higher  points  the  country 
as  far  as  can  be  seen  is  rolling  grassy  alps,  interspersed  with  rocky, 
desert  areas,  and  snowy  ranges.  The  altitude  of  our  camp  in  the 
valley  bottom  was  8,300  feet,  and  the  highest  point  near  camp  for  a 
day's  collecting,  about  12,000  feet.  The  rolling  alplands  average 
about  9,000  to  10,000  feet. 

While  we  were  engaged  in  work  in  the  Tchegan-Burgazi,  Doctor 
Ljrman  had  a  most  interesting  and  successful  trip  into  Mongolia,  by 
way  of  the  Tchegan-Burgazi  Pass,  returning  by  the  Tarkuta  Pass  and 
over  the  range  to  our  camp.  His  hunting  was  chiefly  in  the  Suok 
Plain  and  Tayltike  Valley  country,  desert  moimtains  and  plateaux, 
and  his  notes  on  this  trip  will  be  found  beyond  with  the  text  on  the 
sheep,  ibex,  and  other  game  animals. 

The  Tchegan-Burgazi  camp  was  occupied,  and  active  collecting 
carried  on  until  July  27,  when.  Doctor  Lyman  having  returned,  we 
broke  camp  and  moved  northward  to  the  center  of  the  Chuisaya 
Steppe.  One  night's  trapping  and  a  day  of  shooting  and  preparing 
specimens  gave  us  a  small  collection  of  steppe  species  and  we  reached 
Kosh-Agatch  on  the  return  trip  July  29.  Two  days  were  occupied 
with  packing  and  preparing  for  the  homeward  journey,  the  plans  for 
which  included  a  week's  stay  in  the  heavily  forested  mountains  north 
of  Ongudai,  and  on  July  31  we  departed  over  the  post  road  to  the  north. 

August  5  we  reached  the  point  we  had  selected  as  a  good  place  to 
work  in  the  forested  mountains,  and  pitched  camp  at  6,875  feet,  just 
in  the  edge  of  the  forest,  at  the  north  end  of  Tapucha  Pass,  about  5 
miles  south  of  the  village  of  Tapucha.  This  locality  is  about  125  miles 
southeast  of  Biisk.  The  camp  was  in  a  beautiful  forest  of  nut  pine 
{Pintts  cemhra),  heavy  with  moisture  and  thick  with  underbrush  and 
windfalls,  with  alps  and  rocky  tops  near  by,  and  snow  peaks  in  the 
distance.  Here  collecting  was  carried  on  until  August  11,  when,  the 
weather  having  warned  us  of  the  severe  mountain  winter  approach- 
ing, and  our  time  being  nearly  up,  we  left  on  the  last  part  of  the 
tarantass  trip,  and  reached  Biisk  late  on  the  night  of  August  14. 

The  trip  by  steamer  down  the  Obi  was  made  without  incident 
worthy  of  note,  and  on  August  21  we  took  the  westbound  train  at 
NovonikolfiBvsk  for  St.  Petersburg.  We  were  fortunate  in  many  ways, 
and  though  the  weather  throughout  our  stay  in  the  Altais  was 
unspeakably  bad,  and  rain,  sleet,  hail,  and  snow  the  rule  rather  than 
the  exception,  yet  the  trip  passed  off  without  serious  trouble.  We 
were  treated  with  great  kindness  and  attention  by  the  Russian  officials 
at  every  point,  and  the  settlers  along  the  post  roads  always  gave  us 
the  best  to  be  had. 
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Thirteen  new  species  ^ond  subspecies  of  mammals,  collected  on  thk 
expedition,  have  been  described  in  preliminary  papers.    These  ore: 


Sorex  rohoratus. 
Myotis  petaz. 
Mustda  lymani. 
Mustela  lineiventer. 
Phodopus  crepidatus. 
Myopus  morulus. 
Apodemus  nigrUalus. 


Siciata  napsea. 
AUactcLga  grisescens. 
EtUamias  osiaMcus  aUaicus. 
Ochotona  nitida. 
Lepus  quercerus. 
Procapra  aitaica. 


ANNOTATED  LIST  OF  SPECIES. 


SOREZ  ARANBUS  BORKAUS 

1905.  Sorex  araneus  borealis  Kastschbnko,  0($3.  MjieBomrr.  San.  Gh6bpk  ■ 
TypKecrana  [Synopsis  mammals  western  Siberia  and  Turkestan],  I,  Qiiroptera 
and  Insectivora,  p.  85.    Tomsk. 

Six  specimens  from  alpine  meadows  at  9,000  to  9,500  feet  in 
Tchegan-Burgazi  Pass,  and  three  specimens  from  the  forests  near 
Tapucha  at  6,400  feet.  The  series,  collected  in  July  and  Augusty 
contains  specimens  in  both  the  summer  and  winter  pelages.  This 
race  averages  somewhat  smaller  than  any  European  form  of  araneus, 
except  the  Spanish  granariua.  It  is  otherwise  very»  like  true  araneus. 
No  definite  type-locality  is  given  in  the  original  description,  but  Uie 
accoxmt  is  largely  based  on  specimens  collected  by  Middendorff  in 
the  "far  north."  The  range,  as  given  by  Kastschenko,  includes  all 
of  extreme  northern  Siberia,  all  the  mountain  ranges  from  the  Altai 
eastward,  and  possibly  all  of  eastern  Siberia. 

MeoMurementt  of  Sorex  araneus  hcrealisfrom  the  AUai  Mauntaine,  Siberia. 
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1913.  Sorex  roboratus  MouJLBTRRf  Smiths, 
March  13. 


SOREX  ROBORATUS  HMUster. 

Misc.  Coll.,  vol. 


60,  No.  24,  p.  2, 


The  unique  type-specimen  of  this  shrew  was  trapped  in  the  heavy 
forests  of  Pinua  cembra  about  6  miles  south  of  Tapucha,  August  7. 
The  species  is  readily  distinguishable  in  the  flesh  from  Sorex  aroMM 
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horeaUSf  common  in  the  same  forest;  by  its  large  size,  dark  color,  and 
large  hind  foot.  In  general  size  it  approximates  Sorex  araneus  tetra- 
gonvruSf  but  seems  not  to  be  closely  related  to  any  known  form. 

MTOnS  PBTAX  HMlMw. 

1912.  MyotU  petaxKoLuanEn,  Smiths.  Misc.  Coll.,  vol.  60,  No.  14,  p.  6,  No- 
vember 29. 

No  bats  were  seen  in  the  desert  momitains  along  the  Mongolian 
frontier.  The  single  specimen  collected  on  the  trip,  the  type  of 
this  new  species,  flew  into  the  window  of  our  room  in  the  post  station 
at  Eosh-Agatch  on  the  evening  of  July  30.  Bats  seem  to  be  rare 
.in  the  Altai  region  and  only  two  or  three  were  seen  during  the  trips 
on  the  upper  Obi  and  on  the  long  drive  from  Biisk  to  the  southward. 
Two  bats  recorded  by  Eastschenko^  from  Cherga,  as  VeapertUio 
davbentonii,  are  doubtless  of  this  species. 

CANIS  ALTAICXJS  (If m^). 
1910.  Lupus  aUaieua  Noack,  Zool.  Anz.,  vol.  35,  p.  465. 

There  is  reason  to  believe  that  wolves  are  fairly  plentiful  in  the 
Altai;  but,  strange  to  say,  only  one  was  seen  alive  by  members  of  our 
party.  The  perfect  skull  of  a  wolf,  found  dead  near  our  Tchegan- 
Burgazi  Pass  camp,  was  preserved.  Compared  with  skulls  of  Oanis 
lupus  from  Sweden,  this  specimen  has  considerably  smaller  teeth,  a 
longer,  more  slender  rostrum,  and  higher,  rounded  audital  bullae. 
The  differences  seem  great  enough  to  warrant  the  separation  of  the 
form.  Without  specimens  of  the  earlier  named  varieties  from  Tibet 
and  China  for  comparison,  I  use  the  name  aJtaicua  of  Noack  as  un- 
questionably referring  to  this  animal.  We  saw  a  number  of  wolf 
skins,  including  some  of  small  pups,  in  the  trading  post  at  Eosh- 
Agatch. 

That  the  wolves  destroy  many  wild  sheep,  especially  during  the 
winter  season,  is  hardly  to  be  doubted.  The  great  numbers  of  sheep 
skulls  and  skeletons  found  in  the  mountains  show  that  the  game 
suffers  considerably  from  some  cause.  Referring  to  conditions  on  the 
Mongolian  side  of  the  range,  Lyman  writes  in  his  journal: 

The  bottom  of  the  valley  is  a  perfect  bone  yaid.  On  an  average  there  must  be  a 
sheep  head  for  every  200  yards  over  the  10-mile  range  of  which  I  am  writing.  My 
hunter  found  a  large  ram  fteehly  killed  by  a  wolf.  Wolves  may  be  the  destructive 
agency.  I  saw  but  one  in  the  vaUey,  at  a  considerable  distance.  Among  the  great 
number  of  sheep  heads  in  the  valley  bottom  I  saw  none  of  very  laige  size. 

Demidoff  ,'in  1897,  while  hunting  in  what  seems  to  be  the  exact  valley 
of  which  Lyman  writes,  had  some  of  his  ponies  attacked  one  night  by 
wolves. 

The  wolf  skull  from  Tchegan-Bui^azi  Pass  is  fully  adult,  with  basal 
suture  closed,  and  is  probably  a  male.    It  measures:  Condylobasal 

^  Pes.  AjrraftcKOft  booji.  8kcii.  1898.  IRflniKs  Altai  ZooL  Bxpwl.  1808),  VertobiatM, 
p.  12,  Tomsk,  1809. 

s  Attn  Wild  Sheep  in  the  Altai  snd  Mongolia,  1000,  p.  143. 
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length,  244  mm. ;  zygomatic  breadth,  140 ;  mastoid  breadth,  82.5;  post- 
orbital  constriction,  41;  interorbital  constriction,  45.5;  roetoal 
breadth  over  canine,  47;  depth  of  braincase,  crest  excluded,  64.5; 
palatal  depth  behind  tooth  row,  66;  rostral  depth  behind  canine,  36.1; 
mandible,  190;  maxillary  tooth  row,  107.5;  mandibular  tooth  row, 
122.5;  upper  camassial,  25  by  14.2;  first  upper  molar,  16  by  20.5; 
lower  camassial,  27.9  by  10.7. 

VULPBS  VULPSS  TARXMSRSIS  IdatKhle. 

1908.  Vulpea  tanmeruis  Matschie,  WIsb.  Exp.  Filchner  China  nnd  Tibet,  v<d. 
10, 1  teil,  p.  166. 

The  fox  is  said  to  be  common  in  the  desert  mountains  in  the 
vicinity  of  Tchegan-Burgazi  Pass.  Lyman  saw  one  on  the  Mongolian 
side,  and  we  found  two  skeletons,  from  which  the  skulls  were  sayed, 
on  the  Siberian  slopes.  In  the  trading  post  at  Kosh-Agatdi  were  a 
number  of  skins.  We  purchased  a  skin  from  Kalmuks  which,  from 
their  account,  must  have  been  collected  near  the  site  of  our  Tschomia 
Creek  camp,  where  we  obtained  the  skulls 

The  form  represented  is  separable  from  the  European  Vfdpes 
wipes  by  its  peculiar  color  and  the  large,  high  audital  bullae.  The 
general  color  of  skins  is  a  yellowish-buff;  the  face,  top  of  head,  and 
an  irregular  dorsal  stripe  tawny-ochraceous;  ears  black  outside. 
The  tail  is  quite  grayish,  in  marked  contrast  to  the  color  of  the  body. 
The  throat,  upper  breast,  and  stripe  the  entire  length  of  ventral  side, 
slate  color,  mixed  with  white  and  buff.  This  fox  is  apparently  the 
Vulpes  tarimensis  of  Matschie,  based  on  ihe  flavescens  of  Blanford^ 
(noti  Jlavescens  Gray).  Noack  has  already  referred  the  Altai  fox* 
to  Vvlpes  flavescens  Gray.  Owing  to  the  general  confusion  regarding 
the  foxes  of  central  Asia,  and  to  the  uncertainty  as  to  the  origin  of 
the  type  of  JUwescenSy  it  seems  best,  at  present,  to  follow  Matschie 
and  treat  the  northern  fox  of  the  JlavesceTis  type  as  distinct. 

The  Kalmuks  call  this  fox  ''dU-lcoo.'' 

Cranial  and  dental  measuremenU  of  Vulpes  vulpes  tarimensis  from  the  TcheganrBurgad 
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Mandibular  tooth  ro^ 

Upper  camassial 

Fvst  tipper  molar 

Lower  camassial 


mm. 
137 
73 
47.1 
36.8 
210 
84.7 
16.7 
106 
66 
71.7 
18.«by  7.8 
10    by  12.6 
15    by  5.9 


47.7 

26 

21 

8i8 

1&8 

103.5 

68.S 

60.7 

I3.6by  &S 

tiL5b7l2.S 

16.4  by  6.6 


>  Scientific  Resolts  of  the  Second  Yarkand  Mission,  1870,  ppb  22-ML 
*  ZooL  Aii%,,  YoL  85»  1010,  p.  467. 
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I 

BfUSTBLA  LTMAm  HoUister. 

1912.  Mustela  lymani  Hollister,  Smiths.  Misc.  Coll.,  vol.  60,  No.  14,  p.  5, 
November  29. 

A  stoat  was  seen  running  over  the  rocks  at  our  Tschomia  Creek 
camp,  early  in  the  morning,  July  1.  At  the  camp  in  the  timber  5 
miles  south  of  Tapucha  we  were  fortunate  enough  to  shoot  the  adult 
male  which  was  afterwards  made  the  type  of  this  new  species.  No 
weasels  of  the  M.  nivalis  group  were  seen;  several  skins  in  full  winter 
pelage,  noted  in  the  trading  post  at  Kosh-Agatch,  were  of  the  larger 
species  and  doubtless  lymani.  Kastschenko  has,  however,  recorded 
M.  nivalis  from  the  River  Komoorlu  in  his  report  on  the  collection 
made  by  the  Tomsk  University  expedition  of  1901.* 

MUSTBLA  (PUTORinS)  LINBIVBirTBR  HolUstor. 

1913.  MtuUla  lineiventer  Holustbr,  Proc.  Biol.  Soc.  Washington,  vol.  26,  p.  2, 
January  18. 

Three  specimens,  all  fully  adult,  from  about  9,000  feet  in  the  open 
alps  at  Tchegan-Burgazi  Pass,  July  8,  10,  and  23.  All  were  trapped 
at  marmot  burrows,  and  the  habits  of  the  animals  seem  to  be  much 
like  those  of  the  American  black-footed  ferret.  We  saw  a  number 
of  skins  of  this  polecat  in  the  trading  post  at  Kosh-Agatch,  and  our 
Kalmuck  and  Tartar  camp  men  knew  the  animal  well,  using  for  it 
the  Russian  name  "fear-yoie',"  which  doubtless  includes  the  related 
Mustda  eversnumni,  an  animal  not  obtained  by  us.  The  polecats 
were  perhaps  even  more  infested  with  fleas  than  were  the  ground 
squirrels  and  marmots. 

MBLBS  AMURBNSIS  ALTAICU8  ] 


1901.  Meles  amurensis  altaieus  Kastschenko,  Ann.  Mus.  Zool.  Acad.  St.-P^tere- 
bouig,  vol.  G,  p.  613. 

We  purchased  a  single  skin  of  this  badger.  It  was  collected  north 
of  Kosh-Agatsh  in  the  Baskkaous  Valley  country.  No  signs  of  badg- 
ers were  noted  in  the  border  mountain  range. 

PHODOPUS  CRBPmATUS  HolUitM. 

1912.  Phodopm  crepidatua  Hollistbr,  Smiths.  Misc.  Coll.,  vol.  60,  No.  14,  p.  3, 
November  29. 

Our  single  night's  trapping  in  the  center  of  the  Chuisaya  Steppe, 
July  28,  added  16  of  these  little  hamsters  to  our  collection,  and 
several  other  specimens  not  preserved  were  caught.  The  burrows  are 
closed  by  the  animals  during  the  day,  and  there  is  little  evidence  of 
the  abundance  of  the  species  until  the  visit  to  the  traps  in  the  morning. 
A  single  specimen  was  caught  by  Kain,  in  his  hands,  on  the  mountain 
above  Tschomia  Creek,  at  10,000  feet  altitude,  July  26.    Our  per- 

1  Ann.  Mus.  Zool.  St.-P^tersbourg,  toI.  7, 1902,  p.  291, 
8M69'— Proc.N.M.vol.45— 13 33 
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sisteiit  trapping  on  these  higher  alplands  of  the  frontier  range  had 
failed  to  produce  a  specimen  of  this  mouse.  The  mountain  specimen 
agrees  in  all  details  with  the  series  from  the  Chuisaya  Steppe.  The 
wonderfully  developed  cheek  pouches  of  nearly  all  the  specimens 
examined  were  well  filled  with  tiny  seeds. 

MT06PAIAX  MT06PAIAX  (Laauum). 

1773.  Mu8  myoipalax  La xm aww,  Kongl.  vet.  Acad.  Handl.,  vol.  34,  p.  134. 

One  specimen  from  the  border  of  alps  and  forest  in  the  mountams 
near  Tapucha.  It  would  seem  from  the  great  number  of  earth  mounds 
in  this  vicinity  that  this  species  is  an  abundant  one,  but  our  traps 
were  not  suited  for  capturing  it,  and  we  had  difficulty  in  obtaining  even 
a  single  specimen. 

MTOFOS  MORULU8  HMlMw. 

1912.  Myoput  mondua  Hollistxr,  Smiths.  Misc.  Coll.,  vol.  60,  No.  14,  p.  1, 
November  29. 

The  unique  type-specimen  of  this  lemming  was  trapped,  August  6| 
under  a  log  in  the  thick  nut  pine  forest  5  miles  south  of  Tapucha,  at 
6,875  feet  altitude.  Only  a  single  specimen  of  the  genus  has  hereto- 
fore been  recorded  from  Asia.  Middendorff^  mentions  a  skin  and 
skull  from  the  west  coast  of  Okhotsk  Sea,  which  he  identified,  by  a 
comparison  with  Liljeborg's  colored  plate,  as  the  Scandinavian  species, 
M,  schiaticohr.  At  the  same  time  Middendorff  prophesied  that  these 
lemmings  would  eventually  be  found  to  range  across  the  continent, 
and  the  capture  of  a  specimen  in  the  Altai  goes  far  toward  the  fulfill- 
ment of  his  prediction.  Middendorff's  record  is  without  doubt 
authentic,  and  is  entitled  to  more  consideration  than  has  hitherto 
usually  been  shown  it. 

SVOTOMTS  RXmLUS  (Ftllas). 

1778.  Mu8  rtUilus  Pallas,  Nov.  Spec.  Quad.  Glir.  Ord.,  p.  246. 

1874.  Evotomys  rxUilua  Coues,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  187. 

We  found  this  species  abundant  in  the  damp  mountain  forests 
near  Tapucha,  at  about  6,900  feet.  Sixteen  specimens  were  pre- 
served, collected  from  August  6  to  11. 

Pallas  described  his  Mu8  rutHus  from  the  wooded  regions  and  alps 
east  of  the  Obi  River.  From  this,  and  the  fact  that  in  the  same 
account  he  refers  specimens  from  the  mouth  of  the  Obi  to  his  species, 
but  remarks  upon  a  difference  in  color,  it  is  reasonable  to  argue  that 
the  '  *  type-locality "  of  rutilus  is  near  the  head  of  the  Obi,  close  to  the 
Altai,  and  not  at  a  point  near  the  Arctic  coast.  Our  specimens  may, 
then,  be  considered  as  fairly  typical.  Thomas  has  recently  recorded 
rutilus  from  the  Syansk  Mountains,  100  miles  west  of  Lake  Baikal.* 

1  Slblrische  Reise,  toI.  2, 1853,  p.  108. 

•  Axm.  and  Mag.  Nat.  Hist.,  ser.  8,  voL  9,  p.  306,  April,  1013. 
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In  color  our  specimens  from  the  Altai  diflFer  conspicuously  from  a 
series  of  E.  wosneMenahii,  from  Kamchatka,  in  the  decidedly  darker 
tone  of  the  red,  and  the  much  grayer  sides.  In  all  the  16  specimens 
(except  one  which  has  the  teetih  so  worn  that  the  enamel  pattern  is 
obliterated)  the  last  upper  molar  has  on  the  inside  four  salient  angles 
and  three  re-entrant  angles,  the  posterior  loop  being  deeply  cut  by 
an  inner  re-entrant  angle.  Ten  adults  measure,  averages  and 
extremes:  Head  and  body,  101  mm.  (95-107);  tail  vertebr»,  34 
(30-38);  hind  foot,  without  claw,  16.7  (16-17.5). 

EVOTOIATS  RUFOCANUS  (SundevaU). 

1846.  Hypudseus  rvfocanus  Sundbyall,  dfversigt  af  K6ngl.  Vet.  Akad.  F6rhandl., 

vol.  3,  p.  122. 
1897.  EvoUmys  rufocamu  Bailbt,  Proc.  Biol.  Soc.  Washington,  vol.  11,  p.  122, 

May  13. 

I  can  not  distinguish  the  six  specimens  of  this  mouse  collected  in 
the  Tapucha  forests,  August  6  to  11,  from  Scandinavian  examples. 
A  single  immature  specimen  collected  at  Tch^an-B\u*gazi  Pass  is 
somewhat  paler,  and  has  grayer  sides  and  a  restricted  dorsal  stripe; 
but  with  the  variation  in  both  rufocanua  and  lataMei  in  mind  is  seems 
best  to  refer  this  specimen  to  the  same  form  as  the  small  series  from 
Tapucha.  Thomas  has  recorded  Evotomys  rufocanus  latdstei  from  a 
point  100  miles  west  of  Lake  Baikal,  and  remarks  that  the  specimens 
agree  closely  with  examples  from  Kamchatka.^  Dr.  J.  A.  Allen  has 
Mndly  lent  me  a  series  of  seven  specimens  of  his  latastei,  from  Grichiga, 
northeast  Siberia,  but  as  his  specimens  are  all  immature  my  com- 
parisons with  IcUastei  are  of  little  consequence.  My  three  immature 
specimens  from  Tapucha  agree  better,  however,  with  immature 
examples  from  Norway  than  with  the  young  of  laiastei. 

The  single  Tchegan-Burgazi  Pass  specimen  was  trapped  in  open 
alps  at  about  9,000  feet  elevation.  As  there  are  indications  of  tim- 
bered draws  within  comparatively  recent  times  in  the  immediate 
vicinity,  it  is  probable  that  before  the  almost  complete  deforestation 
of  such  places  the  species  was  more  abimdant  in  the  frontier  range 
than  it  is  at  the  present  time. 

laCROTUS  OBSCTJRT78  (Bvenmum). 

1841.  Hypudaeus  ohscunis  Evbrsmann,   Y^ch.    SaxmcKH,  KasaHcxEMi*  thhb., 

(VIII),  I,  p.  166.    [M6m.  sav.  univ.  Kasan.] 
1899.  [Microtua  arvalia]  var.  obtcwrus  Troubssart,  Cat.  Mamm.,  I,  p.  568. 

Thirty  specimens,  from  Tchegan-Bui^azi  Pass  and  the  forests  near 
Tapucha,  seem  to  represent  M.  obacwrus^  described  by  Eversmann 
from  the  Altai.  The  species  is  allied  to  Microtus  arvdlis,  but  is 
larger,  with  a  much  larger  skuU,  actually  smaller  teeth,  and  is  much 
darker  and  richer  colored.    In  the  30  specimens  the  true  arvalis 

I  Aon.  and  Mag.  Nat.  Hist.,  ser.  8,  vd.  9,  p  397,  April,  1912. 
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enamel  pattern  is  present  in  28.  Two  have  m^  abnormal.  In 
one.  No.  175333,  the  last  loop  has  an  additional  inner  reentrant 
angle  posteriorly;  and  another/  No.  175325,  has  the  second  outer 
salient  angle  of  m'  so  reduced,  and  the  first  inner  triangle  so  loiigth- 
ened  transversely,  that  it  has  the  appearance  of  a  second  loop,  much 
like  the  anterior  loop.  It  seems  quite  certain  that  this  is  an  inde- 
pendent species,  and  not  a  race  of  Microtus  arvdlis,  Poliakoff  evi- 
dently confused  other  forms  with  it.  It  is  uncertain  from  his  account 
whether  he  considered  the  original  example  the  Altai  or  the  Kirghiz 
Steppe  specimen,  listed  by  him.  Eversmann  in  his  original  descrip- 
tion, however,  mentions  only  the  Altai  and  gives  measurements  of 
only  one  specimen. 

MeasuremerUt  ofuUeUd  adult  specimenM  of  Microtus  obtcunufrom  the  Altai  Jfotmtom, 

Siberia. 


Locality. 


Number. 


Sex. 


oo 
><9 


II 


IS 


<8 


TcbMan-Borgaii  Pass 

Do 

Tapuoha 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


178820 
176322 
175325 
175237 
175339 
175340 
175341 
175343 
175343 
175330 
175337 
175344 
175345 
175340 
175847 
175348 
175349 
175850 


Female 
..do.... 
..do.... 
Male... 
..do.... 
..do.... 
..do.... 
..do.... 
Female 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 


117 
118 
114 
117 
134 
120 
124 
119 
127 
120 
110 
181 
127 
124 
118 
124 
125 
127 


mm. 
43 
44 
43 
42 
60 
40 
47 


18 

17 

17.5 

17 

18.6 

18 

19 


40  18 


18 

10l5 

18.5 

18 

17.5 

17 


38  17 


15.4 
14 
20l4]  14.2 


20 

27 

20i7 

27 

25.5 

20.3 

25.2 

25.0 

20.2 


14.4 
14.0 
14.1 
14.5 
14 
14.2 
14.1 
14.4 
14.8 
15 
25.5^  14.0 


25.4 

20 

20i6 


14 
14 
14.9 


20.0  14.5 


3.5 
8.4 
3.3 
3.5 
3.5 
8.4 
3.5 
8.4 
3.2 
3.1 
3.5 
3.2 
3.1 
3.4 
3.5 
3.5 
3.3 
3.5 


11.4 

11.5 

12.4 

11.7 

12 

12.2 

11.0 

11.0 

1L5 

12.1 

11.9 

11.9 

11.5 

1L« 

12 

12 


3.3 

7. 
7. 
7 
7.7 

e.9 

7. 

a9 

7.5 

7 

7 

8 

7.1 

7.1 

7. 

7 

7 

7.0^ 


15.7 


5.9 


3  10.3    &1 

4  10l5    0 
15.7    0.3 


10.1 
15.2 
15w2 


0.1 

5 

&7 


15.6  0.1 

15.0  5.1 

14.9  0 

16.3  6.8 


IOlS 
10l2 


16.9  6.8 

1&6  6.9 

15.6  &1 

l&l  0 

l&S  0.4 


MICROTUS  (STBNOCRAlfroS)  KVSRSlCANini  (Psliakiff). 

1881.  Arvicola  evewnannii  Poliakoff,  Annex.  Mem.  Acad.  St.-P6teraboaig,  vol. 

39,  p.  285. 
1901.  Microtus  (Stenocranitu)  evergmanni  Kastsohenko,  Ann.  Mus.  Zool.  Acad. 

St.-P6ter8boiiig,  vol.  6,  p.  186. 

Eight  specimens  from  the  heavy  pine  forests  near  Tapucha  are 
referred  to  this  species^  described  from  the  Altai.  The  skins  in  this 
series  are  readily  distinguishable  from  specimens  of  tianschardeus 
from  the  desert  ranges  to  the  southward  by  their  richer,  darker  color, 
above  and  below.  There  seem  to  be  no  differences  in  external 
measurements  nor  in  the  skulls  and  teeth  of  the  two  forms  and  they 
probably  intergrade.  There  is  a  great  variation  in  the  size  of  skull 
in  both  forms.  Skulls  of  adults  in  the  Tapucha  series  range  from  25 
to  27.5  mm.  in  condylobasal  length.    There  is  a  strong  tendency 
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toward  distinctly  grooved  incisors  in  several  specimens.  The  name 
everamannii  of  Poliakoff  has  been  misapplied  by  Bdchner  to  an  arvalis- 
like  Microius  from  further  south.  This  has  caused  considerable  con- 
fusion and  Mr.  Thomas  has  recently  remarked  that  ^'judging  from 
Biichner's  figure  of  the  skull,  M.  everamanni  Poliakoff,  would  seem 
to  be  either  this  [M.  arvalis]  or  a  related  form,  and  not  a  Stenocra- 
niu8."  ^  I  believe  that  Professor  Kastschenko,  in  his  paper  on  the 
forms  of  Stenocranius^  fixes  the  true  status  of  eversinanniif  as  a 
mountain  form  of  the  wide  ranging  Stenocranius  type.  In  this  paper 
Professor  Kastschenko  quite  properly  raises  the  question  if  the  forms 
of  the  subgenus  Stenocranius  known  to  him  are  not  possibly  all  races 
of  one  wide  ranging  species.  These  forms  include  M.  gregcHis  (Pallas) 
not  Radde,'  not  Poliakoff,  of  eastern  Siberia;  2f.  eversmannii  (Polia- . 
koff),  in  the  mountains  of  south-central  Siberia;  M.  slovxsowii 
(Poliakoff),  of  the  west  Siberian  steppes;  and  Jf.  raMd  (Poliakoff), 
of  the  Transbaikal  country.  To  these  Kastschenko  adds,  in  the  same 
paper,  three  new  forms  of  M.  alowzoioii;  lutea  from  Tomsk,  hrevicauda 
from  the  Yakootsk  District,  and  tridenHcylaia;  the  last  described  as 
a  ''variety,''  not  a  race,  with  abnormal  enamel  pattern,  and  coming 
from  no  special  territory. 

The  Microius  eversmanni  of  Trouessart,*  is  likewise  not  the  M. 
eversmannii  of  Poliakoff,  but  apparently  that  of  Biichner,  and  there- 
fore relates  to  some  form  of  arvalis. 

MICROTUS  (STBNOCRAinUB)  TIAKSCHAmcnS  BttdUMr. 

1889.  Microtus  Hanachanicus  BDchnbr,  WIbb.  Res.  Przewalski  Central-Asien  Reis. 
Zool.  theil,  vol.  1,  p.  107. 

Thirty-one  specimens  from  the  desert  mountains  near  the  Mon- 
golian frontier  in  Tchegan-Burgazi  Pass.  The  skins  in  this  excellent 
series  are  imif ormly  much  lighter  colored  than  the  lot  from  the  forested 
mountains  near  Tapucha,  which  I  have  referred  to  M.  eversmannii. 
Aside  from  the  color  differences  I  can  detect  no  characters  to  separate 
them.  The  enormous  difference  in  size  of  adult  skulls  of  this  species 
is  most  exceptional  but  it  seems  to  represent  true  individual  varia- 
tion. Examination  of  fresh  specimens  showed  seven  plantar  tuber- 
cles and,  in  old  males,  large  side  glands  well  forward  of  the  hips.  Of 
two  pregnant  females  examined  July  18,  one  contained  7  embryos, 
4  right,  3  left,  12  mm.  in  diameter;  and  one  8  large  fetuses,  4  right 
and  4  left.  These  mice  seemed  most  abundant  in  the  open  alplands 
at  from  9,000  to  10,000  feet  altitude. 

1  Ann.  and  Mag.  Nat  Hist,  ser.  8,  voL  9,  p.  388,  April,  1912. 
s  Ann.  Mus.  Zool.  Acad.  St-P^tersbourg,  vol.  f ,  1901,  pp.  165-306. 
I  The  ifieroftM  ^<l^te  of  Radde  and  of  PoUakoff  (not  of  PaUas),  from  Txansbaik^ 
pcljokowi  by  Kastsobenko  In  his  paper  in  the  Ann.  Mns.  Acad.  St.-P6tenbourK. 
«  Oat  Mamm.,  yoL  1,  pu  009. 
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Meamrements  of  selected  aduU  8peemen$  of  Microtus  (Stenocrarmu)  from  the  Altai 

Mountaini, 
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2.6 

mm. 
11.4 
10.4 

ia5 

10 

ia8 

11.2 
11 

ia5 

11.2 
11.5 

io' ' 
ia2 

10 
10 
10.1 

mm. 
7.4 
7.4 
«.7 
7 
«.7 

*"7.*i* 
7 
7 

&5 
7.3 
&6 
0.4 
&4 
0.6 
&8 

mm. 

16.5 

16.1 

15.1 

15 

16 

16wl 

15.1 

16.2 

16.1 

16 

16 

15.1 

15.4 

15.1 

15.8 

15.6 

5.5 

^*^;:: :.:... .. 

5.6 

Do;.::.... 

5.5 

Do 

6 

D©:. ::::.:: 

5.7 

M,  tiatuehankua. 

Tebegan-Burgaii 
Pus 

6 

Do 

5.7 

Do 

6 

Do 

27 
27 

'28.8" 
25 
24.5 
25 
26 

13.6 

13.4 

13.5 

IZ^ 

12 

1L6 

13 

12.9 

2.4 
2.4 
2,6 
2,5 
2.4 
2.8 
2.4 
2.5 

&1 

Do 

6 

Do 

6 

Do 

5.5 

dS::::::::::::::: 

5.9 

Do 

5.1 

Do 

6 

Do 

5.5 

ALTICOLA  (PLATTCRAinUSf  8TRELZOVI  (! 

1899.  MicrotuB  strelzovi  Eastschenko,  Pes.    AjrraftcKoll  Sooji.    9kcii.    1898. 

[Reeults  Altai  Zool.  Exp.]    Tomsk,  p.  50,  pi.  2,  figs.  2,  3. 
1901.  Microtus  (PkUycraniua)  strelxowi  Kastsghbnko,  Ann.  Mus.  Zool.  Acad.  Sci. 

St.-P6terBbourg,  vol.  6,  p.  201. 

Seventy-two  specimens  from  the  frontier  range  in  the  Tchegan- 
Burgazi  PasS;  July  1-26.  This  mouse  is  by  far  the  most  abundant 
mammal  in  the  rocky  parts  of  the  desert  mountains.  At  least  a 
hundred  specimens  were  caught  in  addition  to  the  number  preserved. 
Our  experience  with  the  species  exactly  agrees  with  Kastschenko's 
accoimt  of  its  local  habitat,  and  we  caught  the  animal  only  among 
the  loose  rocks.  So  closely  is  it  confined  to  rocky  cliff  sides  that, 
although  exceedingly  abundant  in  such  places,  traps  set  only  a  few 
feet  out  in  the  grassy  creek  bottoms,  or  in  the  alps  above  the  rocks, 
almost  invariably  failed  to  catch  specimens.  The  fully  adult  exam- 
ples, when  freshly  caught  and  in  full  coat,  are  strikingly  handsome 
mammals.  Most  of  our  specimens  were  taken  at  about  8,500  feet 
elevation,  and  although  a  few  were  captured  up  to  a  thousand  feet 
higher,  the  lower  cliffs  near  the  stream  beds  seemed  to  be  the  normal 
home.  At  Tapucha  we  did  not  catch  this  mouse,  doubtless  because 
we  trapped  almost  entirely  in  the  forest  and  alps.  The  type-locality 
is  Lake  Tenga,  only  about  25  versts  south  of  Tapucha,  but  at  a  much 
lower  elevation  and  in  a  much  more  open  country. 

The  subgenus  Plaiycranms,  described  by  Eastschenko  as  a  sub- 
genus of  Microtus,  is  clearly  an  aberrant  AUicola,  as  siumised  by 
Miller.*    The  palate,  enamel  pattern,  mammary  and  plantar  tubercle 

>  Ann.  and  ICag.  Nat  Hist.,  ser.  8,  voL  1,  p.  97,  January,  1906. 
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formulas  are  as  in  AlUcola,  and  the  two  distinguishing  characters, 
the  large  ears  and  peculiarly  flattened  skuU;  seem  best  considered  as 
subgeneric. 

MeaxwremmU  of  selected  adult  apecimeiu  of  AUicola  (PUUycranius)  atrelzovi  from  the 
Tchegan-Burgazi  Pom,  AUai  Mountains,  Siberia. 


S5 

i 

! 
1 

1 

i 

1 

08  . 

JO'S 

n 

o 

o 

1 

>* 

i 

1\ 

3 

1 

i 

1 

J8 

1^ 

1 

3 

it 

Obsenratloiu. 
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mm. 
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mm. 
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175206 

Male.... 

110 

43 

19.5 

27.5 

15.7 

3.8 

13.4 

6 

7.8 

16.6 

6.1 

5.7 

17&210 

...de 

118 

42 

19.5 

26.5 

16 

4 

13 

6.1 

8 

16.6 

5.5 

5.7 

175216 

...do 

119 

41 

22 

27.5 

16.2 

4 

13.1 

6.1 

8 

16.9 

5.5 

5.4 

175218 

...do 

127 

47 

20 

28.1 

16.5 

4.2 

13.5 

6 

8.4 

17.3 

6 

5.9 

Old. 

175222 

...do 

127 

45 

20.5 

27.6 

16.2 

4 

13.4 

6.5 

8.1 

16.9 

6 

6 

175229 

...do 

118 

45 

20.5 

28 

16.5 

4.2 

13.1 

6.2 

8.4 

17 

6 

5.7 

175340 

...do 

104 

33 

20 

25.2 

14.5 

4.1 

13 

6.1 

7.4 

15 

5.5 

5.4 

Young  adult. 

175241 

...do 

122 

46 

20.5 

27.4 

16 

3.9 

13.4 

5.7 

8.1 

17 

5.6 

5.5 

Old. 

175257 

...do 

106 

39 

20 

25.5 

14.5 

4 

12 

6 

7.5 

15.5 

5.1 

5.3 

Young  adult. 

175250 

...do 

110 

38 

20 

26.1 

14.9 

4.7 

13 

6.5 

7.6 

16.1 

5.6 

5.5 

Do. 

175961 

...do 

105 

36 

21.5 

26.5 

14.6 

8.9 

12.5 

6.4 

6.8 

16 

5.2 

5.5 

Do. 

175266 

...do 

109 

36 

20 

25 

4.2 

12.4 

6.7 

7 

16.5 

5.5 

5.5 

Do. 

175260 

...do 

105 

33 

20 

25 

'ii'e* 

4.2 

13 

7 

7 

15.4 

5.5 

5.4 

Do. 

175199 

Female. 

119 

43 

21.5 

27.6 

16.5 

4.2 

13.1 

6 

8 

16.7 

6.2 

5.7 

175200 

...do 

118 

44 

21 

28 

16.5 

4.2 

14.1 

6.3 

8.1 

17 

5.7 

6 

175214 

...do 

106 

38 

21.5 

24.1 

14.2 

4.1 

12.2 

6.1 

7 

15 

5.5 

5.2 

Do. 

175211 

...do 

105 

37 

20.5 

25.5 

14.7 

4.1 

6.5 

7.1 

15.5 

6 

5.5 

Do. 

176212 

...do 

109 

42 

20 

25.5 

14.9 

4 

*i2.*8* 

6.2 

8 

16 

5.7 

5.3 

175318 

...do 

110 

38 

20.5 

26 

15 

4.3 

12.5 

6.5 

7.9 

16.2 

5.5 

5 

175219 

...do 

133 

47 

20 

30 

17 

4 

14.2 

6.5 

8.7 

17.2 

6.8 

6.4 

Old. 

175220 

...do 

133 

47 

20 

28.2 

16.5 

4.5 

14 

6.4 

8.4 

17 

6 

5.9 

175223 

...do 

104 

36 

21 

26 

16 

4.2 

12.5 

6.5 

7.2 

16 

5.3 

5.7 

175230 

...do 

123 

48 

21 

27.5 

16.2 

4 

13.2 

6.2 

8.1 

17 

6.1 

6 

175243 

...do 

128 

44 

20 

29 

16.5 

4.3 

14 

6.5 

8.1 

17.1 

6 

5.9 

175248 

...do 

119 

43 

20 

27.5 

16 

4.1 

13 

6.5 

8 

17.1 

6.5 

5.7 

175249 

...do 

107 

39 

20 

26 

14.7 

4.2 

12.1 

6.5 

7.2 

16.2 

5.7 

5.9 

Yotmg  adult. 

175256 

...do 

122 

44 

20 

27.5 

16 

4.2 

12.9 

6.2 

7.8 

17 

5.9 

6 

175360 

...do 

101 

38 

20 

25.2 

14.5 

4.1 

12.5 

6.5 

7.2 

15.5 

6 

5.9 

Do. 

175363 

...do 

105 

34 

20 

24.5 

14.1 

4 

11.9 

6.1 

7 

15.5 

5.3 

5.4 

Do. 

175364 

...do 

135 

43 

21 

29 

16.5 

4.2 

14.3 

6.5 

9 

17.5 

6.5 

6 

Old. 

175365 

...do 

124 

37 

20 

28.9 

16.3 

4.2 

14.1 

6.5 

8.8 

17.5 

6 

5.8 

175267 

...do 

109 

37 

20 

26.1 

15 

4.1 

13 

6.4 

7.1 

15.1 

5.5 

5.5 

APODBBCUS  NIORITALUS  HolUiter. 

1913.  Apodemus  niffrUalus  Holubtbr,  Smiths.  Misc.  CoU.,  vol.  60,  No.  24,  p.  1, 
March  13. 

Ten  specimens  from  the  heavy  forests  of  Pinua  eembra  near 
Tapucha,  August  6-11.  These  were  trapped  in  small  grassy  open- 
ings in  the  woods,  usually  under  logs  or  bushes.  This  species  is 
a  member  of  the  speciosus  group,  and  is  rather  nearly  related  to 
Apodemua  peninsvlse  of  Korea  and  northern  China.  It  is  readily 
distinguishable  from  the  smaller  ApodemtLS  sylvoHcvs  tscherga, 
which  occurs  in  the  same  forests,  by  its  much  larger  size,  more 
reddish  coloration,  the  heavy  supraorbital  beads  on  the  skull,  and 
the  presence  in  fejOiales  of  eight  mammae  instead  of  six. 

APODBMUS  STLVATICXTS  TSCHBROA  (Kattichenko). 

1899.   Mus    tdcherga    Kastschenko,    Pes.     Ajrraftcsoft     3ooji.    9kcii.    1898. 

[Results  Altai  Zool.  Exp.],  Tomsk,  p.  46. 
1910.  Mu8  gylvaticus  tscherga  Kastschenko,  Ann.  Mus.  Zool.  Acad.  St.-P^ters- 

bourg,  vol.  15,  No.  3,  p.  283. 
1912.  Apodemus  tscherga  Thomas,  Ann.  and  Mag.  Nat.  Hist.,  ser.  8,  vol.  9,  p.  397, 

April. 
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Three  specimens.    Two  of  these  were  trapped  under  thorn  bushes 
on  the  dry,  semi-desert  hills  near  Ust-Inya,  at  3,850  feet,  Jime  24, 
and  one  was  captured  at  the  Tapucha  camp  in  heavy  forest  border- 
ing open  alps  at  6,875  feet,  August  8.    The  species  was  evidently 
a  common  one  at  Ust-Inya,  as  several  examples,  either  ruined  by 
the  trap  or  very  immature,  were  caught  in  the  one  night's  trapping, 
in  addition  to  those  saved.    At  Tapucha  this  little  mouse  occurs 
with  the  much  larger  and  differently  colored  Apodemus  nigriUiluSf 
but  it  seemed  by  no  means  as  abundant  as  the  latter  species.    With 
these  specimens,  and  a  good  series  of  the  larger  species  from  the 
Altai  before  me,  it  is  plain  that  Kastschenko's   original  descrip- 
tion of  Mils  tscherga  relates  wholly  to  this,  the  smaller,  species. 
Later*   Kastschenko   received   an   additional   collection   from  the 
Altai  which  contained  specimens  of  the  larger  species,  and  assum- 
ing that  these  were  the  adults  of  the  species  previously  named 
tscherga,  he  proceeded  to  rediagnose  his  form.    The  young  of  the  larger 
species,  of  a  size  about  equal  to  the  adults  of  the  smaller  tschergaj 
have  the  hind  foot  always  22  mm.  or  more,  or  about  as  in  the  fully 
grown  (hind  foot  of  adults  of  A.  nigritalua  measures  22  to  25  mm.); 
while  the  adults  and  immature  of  tscherga  have  a  hind  foot  measure- 
ment of  19  or  20  mm.    The  form  described  by  Miller  from  Russian 
Turkestan^    as   Apodemua   microtis   seems   indistinguishable   from 
Apodemus  sylvaticus  tscherga. 

Measurements  of  Apodemus  from  the  AUai  Mountains^  Siberia. 


Species  and 
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Do 

Tapucha 
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Do 

Do 

Do 

Do 

Do 
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Male... 
Female 
Male... 


176163 
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176167 

176169 

175170 
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176166 
176166 

176168 
176171 


.do... 

.do... 

...do... 

..do.... 

..do.... 
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...do.... 
...do... 

..do... 
..do... 


mm. 
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97 
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100 

108 
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97 

87 
113 


mm. 
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96 
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84 

87 
88 
92 
87 

74 
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mm. 
20 


26 


22 

25 
23 
22 
23 


22.8 
22.4 
21.2 


26 

27.5 
26.6 

26.1 

25 
24.6 
24.1 
23.6 

22 
26.1 


mm. 
11.6 


12.6 
11.9 


13.2 

14.8 
14 

13 

13 
13.4 
13.1 
13 

12.6 
IS.  6 


mm. 
3.8 


8.6 
8.9 


4.1 
4.3 
4.5 

4.2 

4.1 
4.1 
4.2 
4 

3.9 
4.1 


mm. 
11.2 


10.9 
11.2 


12.4 
12.5 
12.3 

12. 

12.1 
12 
12 
12 

12 
12.1 


mm. 
9 


10 
8.6 


10.2 
11.5 
10.6 

10 

9.6 
9.7 
9.3 
9.5 

8.6 
11.1 


mm. 
13.1 


16.6 

17 

16.1 

16.4 

16.5 
16.6 
16.7 
16 

14. 2| 
17 


8.6 
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3,7 
4.1 
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4 
4 
8.6^ 


4 
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8.6 
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worn. 
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worn. 


Do. 
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worn. 

Teelhdiihtty 

worn. 

Do. 

Do. 

Da 

Teeth  on- 


Do. 
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1  See  Ann.  Mus.  Zool.  St.-P^tersboorg,  voL  7, 1902,  p.  301. 
«  Proc.  Biol.  Soo.  Washington,  voL  25,  p.  60,  April  IS,  1913. 
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SICISTA  NAPAA  HolUstor. 

1912.  Sieista  napaea  Hollister,  Smiths.  Misc.  Coll.,  vol.  60,  No.  14,  p.  2, 
November  29. 

A  single  specimen  of  this  jumping  mouse  was  trapped  in  the  damp 
pine  forest  5  miles  south  of  Tapucha,  August  6.  It  was  caught  in  a 
densely  grown  part  of  the  woods  near  the  border  of  extensive  open 
alplands;  at  6,875  feet  elevation. 

ALLACTAOA  ORISBSCBNS  HoUitor. 

1912.  AUactaga  griseacens  Hollister,  Smiths.  Misc.  Coll.,  vol.  60,  No.  14,  p.  2, 
November  29. 

Two  specimens  from  the  center  of  the  Chuisaya  Steppe,  near  the 
banks  of  the  upper  Chuya  River,  8  miles  south  of  Kosh-Agatch, 
July  28,  One  of  these  was  trapped;  the  other  was  shot  by  Kain  on 
the  open  steppe  just  before  dark.  A  few  burrows,  too  large  for 
Phodopus,  which  were  seen  on  the  steppe  were  doubtless  the  dens 
of  these  jerboas.  As  stated  in  the  original  description,  this  new 
species  seems  related  only  to  AUactaga  mongolica  and  its  subspecies 
longior.  It  is  possibly  confined  to  tJie  Chuisaya  Steppe,  the  faxma 
of  which  is  decidedly  Mongolian,  as  might  be  expected  from  its 
isolation  from  the  great  Siberian  plains  and  its  connection  with  the 
northern  extensions  of  the  Gobi,  the  Kobdo  and  Suok  Plains,  by  the 
Tarkuta,  Tchegan-Burgazi,  and  Bain-Chagan  Passes. 

The  Kalmuks  call  this  jerboa  ^'yd'-mahnJ^ 

MARMOTA  CENTRALIS  (Tbomas). 

1909.  Aretomys  centralis  Thomas,  Ann.  and  Mag.  Nat.  Hist.,  ser.  8,  vol.  3,  p.  260, 
March. 

Four  skins  and  skulls  and  four  odd  skulls  from  the  Tchegan- 
Burgazi  Pass.  The  skin  of  this  marmot  is  one  of  the  chief  articles 
of  trade  from  the  natives.  We  saw  great  bales,  containing  hun- 
dreds of  skins  each,  in  the  trading  post  at  Kosh-Agatch,  and  the 
Ixader  informed  us  that  he  had  only  a  short  time  before  sent  a  large 
shipment  to  Biisk.  The  animal  is  known  to  all  the  natives  by  the 
Russian  name  "«^^rocfc^" 

The  Altai  marmot  was  first  separated  by  Brandt,  but  his  name 
for  the  animal  appears  to  be  a  nomen  nudumj  in  every  instance  of 
its  use,  down  to  Kastschenko's  paper  on  the  Results  of  the  Tomsk 
Altai  Expedition  in  1899.  In  the  meantime  the  name  has  become 
valid  as  a  synonym  of  Marmota  bobaJc  in  Trouessart's  Catalogue  of 
Manmials,  1897.  The  Marmota  centralis  of  Thomas,  from  the  north- 
em  Tian-Schan  seems  to  be  identical  with  the  Altai  form,  however, 
so  the  species  is  provided  with  a  name.  The  relationships  seem  close 
with  the  Transbaikal  Marmota  sihirica,  of  which  centralis  will  doubt- 
less prove  to  be  a  subspecies. 
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CITKLLU8  SVKRSICAllin  (Bmidt). 

1841.  8permof^nlu$  eoersmanni  Brandt,  BuU.  Sci.  Acad.  St^P^tenbouig,  vol.  9, 

p.  43. 
1903.  CiUlliu  evenmannii  Allbn,  Bull.  Amer.  Mu8.  Nat.  Hist,  vol.  19,  p.  142, 

March  31. 

We  first  saw  this  spermophile  at  Cherga,  two  days'  journey  south 
from  Biisk.  Two  youug  specimens  were  killed  in  the  house  where  we 
spent  the  night  at  that  place.  The  people  called  them  rats  and 
seemed  little  surprised  to  find  them  in  the  buildings.  The  next  day, 
June  20;  we  noted  many  of  the  animals  between  Shebalina  and 
Tapucha.  Every  grassy  fiat  was  inhabited  by  them,  and  though  a 
cold  rain  was  falling  the  spermophiles  paid  no  attention  to  it  and 
were  apparently  all  out  feeding.  Ground  squirrels  were  abundant  in 
the  Alpine  fiats  between  Tapucha  and  Ongudai,  but  only  a  few  were 
seen  beyond  Ongudai  until  we  reached  the  desert  frontier  range.  The 
animals  were  exceedingly  abundant  about  our  Tchegan-Bui^azi 
camp,  and  during  our  stay  in  this  neighborhood  we  collected  a  series 
of  50  specimens.  During  the  early  part  of  July  most  of  the  animals, 
and  especially  the  nursing  females,  were  in  a  faded  and  ragged  state 
of  pelage,  but  before  the  end  of  the  month  we  secured  many  speci- 
mens in  the  bright,  fresh  coat.  The  great  difference  in  age  between 
numerous  young  examples  indicates  a  long  breeding  season.  We 
foxmd  spermophiles  in  all  sorts  of  places,  and  the  biurows  were  placed 
both  in  rocky  cliffs  and  far  out  in  the  open  alplands.  In  addition  to 
innumerable  fieas,  the  spermophiles  are  terribly  infested  with  botts 
(OiUerehra,  sp.)  and  it  is  rare  to  obtain  an  example  without  half  a 
dozen  or  more  in  some  part  of  the  skin. 

Our  Tartar  and  Kalmuk  camp  men  called  this  species  '^yofP^mdhr 

EUTAMIAS  ASIAHCUS  ALTAICUS  HdlUstef . 

1912.  EutamioB  anaticus  altaieua  Hollistbr,  Ftoc,  Biol.  Soc.  Washington,  vd.  25» 
p.  183,  December  24. 

A  single  chipmunk  was  seen  at  Chibit,  June  26.  Later,  in  the 
heavier  forested  region  south  of  Tapucha,  we  foimd  the  species  abun- 
dant and  collected  a  series  of  12  specimens.  Not  one  was  seen  be- 
yond a  point  about  15  miles  south  of  Tapucha.  The  animal  is  re- 
markably quiet  for  a  chipmunk  and  might  readily  be  passed  many 
times  unobserved.     Only  rarely  did  we  hear  a  low  "chip"  note. 

OCHOTONA  mrmA  HoUiitor. 

1912.  OchoUma  nitida  Hollistsr,  Smiths.  Misc.  Coll.,  vol.  60,  No.  14,  p.  4,  No- 
vember 29. 

Thirty-one  specimens;  17  from  near  the  MongoKan  border  in 
Tchegan-Burgazi  Pass,  and  14  from  the  Tapucha  camp.  Along  the 
upper  Chuya  River,  in  Tchegan-Burgazi  Pass,  we  found  pikas  chiefly 
in  the  lower  rocky  cliffs  along  the  main  river  and  its  tributary,  Tschor- 
nia  Creek,  at  about  8,500  feet  elevation.  The  call  note  is  decidedly 
different  from  that  of  the  American  pikas,  and  was  not  at  first  reoo^ 
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nized.  It  is  much  more  like  the  high  pitched  note  of  some  small  bird 
and  lacks  all  the  nasal  tone  so  characteristic  of  our  species.  The  old 
animals,  from  July  1  to  25,  were  chiefly  in  the  lef  trover  winter  pelage, 
or  in  a  ragged  state  of  molt.  The  young  were  already  nearly  grown, 
some  of  them  molting  the  post-juvenal  pelage  and  renewing  into  the 
brown  fall  coat  of  the  adult.  Numbers  were  caught  in  rat  traps 
baited  with  rolled  oats,  a  method  I  have  never  found  at  all  successful 
wilh  various  American  species. 

In  the  heavily  forested  moimtains  near  Tapucha  we  foimd  pikas 
on  the  rocky  tops,  and  even  in  dry  rocky  creek  beds  far  below  timber^ 
line.  In  these  latter  localities  they  seemed  entirely  out  of  place  to 
us,  but  were  nevertheless  fully  at  home.  The  specimens  taken  here 
from  August  7  to  10  are  in  full  fresh  fall  coat.  Our  Tartar  and 
E^almuk  camp  men  called  the  pika  ^'seetir^stAft^^^ 

I  believe  that  true  0.  alpiruif  from  which  I  have  separated  tins 
species,  will  be  found  to  inhabit  the  Bia-Altai,  the  region  north  of 
Lake  Teletzkoi,  and  between  the  Bia  and  the  Katun  Rivers.  There 
is  a  specimen  of  alpina  in  the  United  States  National  Museum  labeled 
"Barnaul." 
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LBPUS  LUOUBRIS  Kaitachenko. 

f 

1899.  Lepui  lugtibrU  Kastschbnko,  Pes.  AjrraitcKoll  Booji.  dscn.  1898 
[Results  Altai  Zool.  Exp.],  Tomsk,  p.  67,  pi.  2,  fig.  4. 

1900.  Lepui  timidui  aUaicua  Barrett-Hamilton,  Proc.  Zool.  Soc.  London,  p.  90, 
February  6.  (Not  Lepu$  altaicus  Watbrhousb,  Mammalia,  II,  p.  45,  1848, 
in  synonymy  of  Lepu$  hyhridu9  Dbsharbst.) 

We  met  with  this  hare  only  in  the  Tapucha  forests  where,  with 
difficuliy,  we  secured  three  specimens;  a  skin  and  skidl  of  a  male  in 
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Juvenal  pelage,  head  and  skull  of  a  male  in  post-juvenal  pelage,  and 
an  odd  skull  of  an  adult.  These  specunens  are  nearly  topotypes  of 
lugvhria,  which  was  described  primarily  from  a  specimen  taken  at 
Ongudai.  Neither  of  the  skins  has  the  outer  side  of  the  ear  entirely 
black,  as  described  of  the  species  by  Kastschenko  and  by  Barrett- 
Hamilton;  this  may  possibly  be  due  to  their  immaturity.  The  adult 
skull,  compared  with  skulls  of  timidua,  agrees  perfectly  with  the 
account  given  by  Kastschenko.  It  is  evident  from  the  differences  in 
the  age  of  the  two  young  animals  secured  that  this  hare  breeds  at 
least  twice  during  the  season. 

LBPUS  ZAISANICUS  Satunin. 

1907.  LeptLS  zaisanicus  Satunin,  Ann.  Mus.  Ttool.  St.-P^tersbourg,  vol.  11  (1906), 
p.  161. 

Four  hares  from  Tchegan-Burgazi  Pass,  near  the  Mongolian  border, 
differ  from  all  other  Asiatic  species,  and  agree  very  well  with  the  color 
description  and  measurements  of  Lepus  zaisanictis,  and  are  therefore 
provisionally  referred  to  that  species.  The  upper  incisors  of  these 
specimens,  both  juvenal  and  adult,  present  a  remarkable  appearance 
in  being  projected  far  forward.  The  skull  of  zaisanicus  was  not 
described  by  Satunin,  and  it  is  impossible  without  direct  comparison 
to  judge  if  these  specimens  actually  represent  his  species,  but  from 
the  external  characters  and  on  geographical  grounds  it  seems  most 
probable.  The  specimens  were  collected  from  July  9  to  25,  on  the 
high  open  alplands  above  Tschomia  Creek,  at  from  8,700  to  10,000 
feet  elevation.  Hares  were  by  no  means  abundant  in  these  moun- 
tains and  comparatively  few  were  seen.  Lyman  reported  seeing  a 
considerable  number  while  sheep  hunting  on  ^e  Mongolian  side  of  the 
range. 

LBPUS  QUBRCBRUS  Hollister. 

1912.  LepiLS  queroena  Hollister,  Proc.  Biol.  Soc.  Washington,  vol.  25,  p.  182, 
December  24. 

The  hares  of  the  ^^tolai  group*'  collected  on  the  Chuisaya  Steppe, 
near  Kosh-Agatch,  differ  conspicuously  from  all  the  previously 
described  species  from  northern  Mongolia  and  Siberia,  and  are  specifi- 
cally distinct  from  the  hares  of  the  border  moimtains  to  the.  south- 
ward, which  I  have  referred  to  Lepus  zaisanicus  Satunin.  Hares  are 
much  more  numerous  on  the  desert  steppe  than  in  the  higher  moun- 
tains, and  six  were  killed  by  members  of  our  party  during  the  24 
hours  collecting  in  the  center  of  the  plain.  Four  specimens  were 
preserved.  It  is  not  at  all  unlikely  that  this  species  is  confined  to 
the  Chuisaya  Steppe,  as  we  failed  to  find  it  in  the  desert  mountains 
to  the  southward,  and  the  heavy  forest  on  the  north  must  prove  an 
effective  barrier  to  such  a  desert  species.  The  Kahuuks  call  this 
hare  ^*Jc(hyun\** 
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CAFRBOLUS  FTOAROUS  (Pftltas). 

1771.  Oarvus  pygargua  Pallas,  Reise  prov.  Bun.  Reichs,  vol.  1,  p.  463. 
1S43.  Capreolus  pygargiia  Gbat,  List  mamm.  British  Mus.,  p.  176. 

Roedeer  are  fairly  abundant  in  the  timbered  parts  of  the  Altai. 
We  saw  many  horns,  attached  to  small  parts  of  the  frontals^  in  the 
trading  posts,  and  at  Kosh-Agatch  the  trader  had  a  great  many  pairs. 
He  told  us  that  the  animal  is  very  abundant  at  times  north  of  Kosh- 
Agatch,  and  in  the  -winter  many  come  down  in  the  low  foothills  near 
town.  It  is  then  that  most  of  these  heads  are  taken.  We  obtained 
five  representative  sets  of  antlers  from  this  place.  In  the  Tapucha 
forest  in  August,  in  the  early  morning  or  late  evening,  we  frequently 
heard  roebucks  barking.  Lyman's  journal,  written  at  this  place, 
contains  the  following  notes: 

The  roedeer  near  the  pass  to  the  south  of  Tapucha  appear  to  spend  the  day  in  the 
thick  cover  in  the  valleys.  Here  they  are  protected  hy  Uie  rank  grass  and  the  hushes. 
In  the  late  evening  they  come  up  on  the  high  rocky  outcrops  which  rise  on  both  sides 
of  the  valley  bottom.  I  saw  two  in  the  timber,  probably  females,  and  one  on  the 
hillside.  The  caUing  of  the  males,  which  I  heard  several  times,  is  much  like  the 
barking  of  an  angry  dog.  At  first  I  thought  there  were  very  few  roedeer  in  this  region, 
but  later  I  came  to  believe  they  were  fairly  plenty.  If  the  weather  be  fine,  it  should 
not  be  difi&cult  to  get  a  shot  if  one  concealed  oneself  in  these  outcrops  in  the  evening. 

Two  varieties  of  the  Siberian  roedeer  have  been  described  by  M6hely.* 
A  tdender  homed  lowland  form  from  Tomsk,  Ekaterinburg,  and  other 
plains  localities  he  calls  Capreolus  pygargus  leptoceras,  and  a  heavy 
homed  upland  form  from  Minusinsk  he  calls  C.  p.  pachycems.  These 
subspecies  are  based  on  hunters'  frontals  and  antlers,  such  as  are 
collected  and  traded  by  natives  throughout  the  southern  Siberian 
mountains  in  great  numbers.  Kastschenko  ^  states  that  no  roedeer 
arc  known  on  the  Siberian  plains,  and  he  believes  that  M6hely's  horns 
aro  from  unknown  locaUties.    He  states  further: 

Thero  are  no  roedeer  near  Tomsk,  which  M6hely  repeatedly  indicated  as  one  source 
of  his  material;  but  by  sportsmen  and  by  commerce  many  horns  are  brought  to  Tomsk 
from  the  Altai.    Probably  the  horns  were  obtained  by  Count  Zichy  in  Tomsk. 

In  an  earlier  paper,  Kastschenko  ^  has  shown  the  immense  variation 
eodiibited  by  roedeer  antlers  from  the  Altai.  Our  observations  in  the 
trading  posts,  and  the  series  of  antlers  brought  back  by  us,  agree 
well  with  his  remarks;  and  these  names  for  races  of  roedeer,  based 
on  antlers  of  unknown  origin,  may  both  be  placed  in  the  synonymy 
of  pygargus. 

OVIS  AMMON  (LIOMWW). 

1758.  Capra  ammon  LiNNiEUs,  Syst.  Nat.,  ed.  10,  vol.  1,  p.  70. 
1777.  Ovis  ammon  Erxlebbn,  Syst.  Regn.  Anim.,  vol.  1,  p.  250. 

After  crossing  the  Chuisaya  Steppe,  the  second  day  south  from 
Eosh-Agatch,  we  saw  weathered  horns,  and  an  occasional  skull,  of 

1  Prttte  asiatisohe  Forschangsrelse  des  Orafen  Eagen  Zichy,  vol.  3,  Zoolog.  Ergeb.  I,  Stngethiere,  1901, 
p.  18,  pi.  4. 
«  Ann.  Mus.  Zool.  Acad.  St.-P^tersbourg,  vol.  7, 1902,  pp.  294-290. 
s  Results  AlUi  Zool.  Exp.,  1S9S,  Tomsk,  1899,  pp.  25-40,  pis.  3, 4. 
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the  wild  sheep  in  the  vallej  of  the  upper  Chuya;  and  as  we  neaied 
the  MongoKan  Une  these  rdics  of  the  fonner  occmrence  of  dieep,  to 
the  north  of  their  present  distribution,  became  more  common.  In 
the  bed  of  Tschomia  Creek  were  numbers  of  old  weathered  horns  aad 
parts  of  skulls,  and  though  sheep  do  not  range  in  these  hiUs  at  the 
present  time,  in  summer  at  least,  they  must  have  commonly  grazed 
here  not  many  years  ago.  In  the  border  range,  at  the  head  of  Tschor- 
nia  Creek,  Kain  found  signs  of  sheep  which  he  beheved  had  been 
made  that  same  spring,  and  also  much  evidence  that  bands  winter  on 
those  slopes.  Several  heads  and  parts  of  carcasses,  probably  of 
animals  destroyed  by  wolves,  were  comparatively  recent  kills.  Dur- 
ing the  summer,  of  late  years,  most  of  the  sheep  range  on  Mon- 
golian territory.  We  were  assured  by  all  the  natives  that  no  shwf 
are  known  in  the  country  north  of  Kosh-Agatch.  We  saw  numb^s 
of  skins  in  the  trading  post,  all  of  which  were  said  to  come  from  the 
neighborhood  of  Tchegan-Burgazi  Pass. 

Lyman  collected  four  fine  rams  on  the  Mongolian  slopes,  in  the 
Taylttke  Valley,  not  far  from  Tarkuta  Pass,  July  6  to  20.  Thomas* 
has  fixed  the  tyi>e-local]ty  of  Ovis  ammon  as  the  upper  Irtisch  River, 
Siberia,  so  our  specimens  may  be  assumed  to  be  fairiy  typical 
These  four  summer  skins  are  almost  free  of  the  old  pelage  and  are 
renewing  the  coat.  The  hair  is  very  short,  mixed  white  and  brown, 
and  the  general  color  varies  greatly,  from  quite  white  to  brown 
with  the  rump  patch  not  at  all  conspicuous.  Among  the  winter  skins 
seen  in  Eosh-Agatch,  all  said  to  come  from  Tchegan-Burgazi  Pass, 
the  range  of  color  was  equally  great,  and  we  purchased  examples  of 
the  extremes.  One  is  rather  light  brown  with  grayish  neds.  and 
shoulders,  and  the  underside  of  body  pure  white.  Tlie  other  is  y&tj 
dark  blackish-brown,  almost  black,  with  whitish  dorsal  stripe, 
broadly  pure  white  on  withers  and  mixed  with  brown  hairs  on  neck 
and  lower  back.  All  the  winter  skins  show  the  large  white  rump 
patch  in  sharp  contrast  to  the  color  of  back  and  iips.  The  horns 
of  our  foiu*  rams  are  good  average  size,  by  no  means  ''record  heads," 
and  exhibit  the  normal  circumference  and  spread.  The  skulls  and 
horns  measure  as  follows : 


SkaHs  of  Ovit  ammon. 
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>  Proo.  ZooL  8oc  London,  1911,  p.  153,  lOlL 


Digitized  by  VjOOQIC 


HO.  1990.  MAMMALS  FROM  THE  ALTAI  MOUNTAIN S-^HOLLISTER,         527 

Heads  of  greater  size  may  be  had  if  one  is  eager  for  extreme  meas- 
urements. Two  sportsmen,  besides  onr  party,  visited  the  range  of 
this  sheep  earlier  in  the  season  of  1912,  and  obtained  large  heads. 
The  horns  of  one  of  these  heads,  which  I  afterwards  examined  in  the 
establishment  of  Rowland  Ward,  London,  measured  over  60  inches 
(1524  mm.)  around  the  curve,  and  is,  I  was  told,  the  largest  sheep 
head  received  at  Ward's  in  several  years. 

The  following  extract,  taken  from  Lyman's  manuscript  joiunal  of 
his  sheep  hunt  across  the  Mongolian  border,  begins  with  July  1,  the 
day  he  left  our  camp  in  .Tchegan-Burgazi  Pass.  It  is  interesting, 
not  only  as  an  account  of  this  wonderful  sheep,  but  as  a  description 
of  its  local  habitat  and  the  methods  of  hunting. 

Having  left  the  Black  River  [Tschcffnia  Creek]  and  with  it  the  last  timber,  we  fol- 
lowed up  the  main  stream  [headwaters  of  the  Chuya]  to  a  point  where  it  forks,  and  con- 
tinued up  the  left  or  east  branch.  At  or  near  these  forks  I  began  to  observe  a  good 
number  of  sheep  heads.  It  was  difficult  to  guess  their  age,  for  even  on  a  live  animal 
the  horns  often  have  a  cracked  and  weathered  look.  I  remember  but  one  head  in  this 
district  where  the  lower  jaw  was  with  the  skuU.  At  no  very  great  distance  from  the 
foAa  we  turned  up  a  smaller  stream  to  the  left  and  made  camp;  ^  hoois'  march,  which 
at  2i  miles  per  hour  would  be  about  8|  miles.  From  this  camp,  which  must  be  near 
DemidofiPs  ''Happy  VaUey,''  I  hunted  the  afternoon  of  this  day  and  the  whole  of  the 
next.  The  method  of  hunting  is  as  follows:  The  guide,  Yam-bai,  the  assistant  guide, 
Mattai,  and  I,  all  ride.  The  country  being  generally  rolling  and  without  sharp  ridges 
it  is  necessary  to  keep  one's  eyes  fixed  on  slopes  at  agieatdistance,  but  it  is  not  necessary 
to  dismount  often.  When  something  is  sighted,  then  it  is  necessary  to  examine  with 
a  good  telescope,  or  when  ridges  occur  one  must  go  up  on  foot  lest  he  should  come 
suddenly  on  game.  It  is  extremely  uncommon  to  sight  game  very  close,  and  when 
this  does  occur  the  country  is  so  open  that  a  successful  stalk  is  almost  impossible.  The 
result  is  that  one  rides  nearly  all  the  time,  a  method  which  seemed  strange  to  me  at 
first,  but  which  is  the  correct  thing  I  am  persuaded  if  one  has  a  ^r^ighted  hunter. 
The  whde  matter  rests  with  the  keen  sight  of  the  hunter.  If  left  to  himself  the  average 
good  American  sportsman  would  loose  at  least  half  his  chances  because  he  could  not 
see  the  game  before  the  game  saw  him. 

The  country  on  which  sheep  are  found  is  of  much  the  same  character  on  both  the 
Russian  and  Mongolian  side  of  the  frontier.  It  is  everywhere  absolutely  devoid  of 
trees  and  bushes  and  covered  only  with  short  grass.  This  grass  gives  place  to  shale 
slopes  from  tune  to  time,  and  often  one  side  of  the  mountain  will  be  washed  and 
weathered,  leaving  an  expanse  of  broken  rocks  exposed.  Near  the  tops  of  many  of 
the  hills  are  often  found  rocky  outcrops  of  ftmtastic  shapes.  The  higher  mountains 
which  seem  to  mark  the  boundary  are  completely  washed,  free  from  grass,  their  sides 
covered  with  rock  slides,  and  extremely  rugged. 

The  sheep  are  generally  found  on  the  open  grass-covered  slopes,  pretty  well  toward 
the  tops.  When  in  such  a  position  it  is  obvious  that  they  are  very  difficult  to  approach. 
It  is  first  necessary  to  get  into  a  position  where  one  can  get  a  good  view  with  a  tele- 
scope ;  field  glasses  are  of  but  little  use,  the  distances  are  too  great.  It  is  then  generally 
possible,  by  making  a  sufficient  detour,  to  ride  to  the  foot  of  the  particular  hill  on 
which  the  band  of  sheep  were  seen.  Sometimes  it  is  even  possible  to  ride  a  good  way 
toward  the  desired  position  on  the  hill  itself.  The  final  stalk  itself  is  always  very 
difikult  because  of  lack  of  cover,  except  in  those  cases  where  the  sheep  are  found 
among  rocks  or  near  a  rock  outcrop.  The  result  of  the  stalk  is  either  a  long  shot,  300 
yards  or  more,  at  animals  at  rest  or  undisturbed;  or  a  short  shot,  100  to  150  yards,  at 
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animals  on  the  point  of  flight.  If  the  sheep  are  on  a  smooth  slope  near  the  top  one 
gets  a  shot  of  the  second  type  by  coming  up  hill  from  the  other  side.  The  moment 
one's  head  appears  above  the  sky  line  the  e^eep  are  off.  The  fact  that  the  hills  are 
round  topped  and  without  a  ridge  makes  the  last  moments  of  the  stalk  very  uncom- 
fortable. To  compare  this  kind  of  sheep  hunting  with  the  pursuit  of  Hie  bi^boni  in 
Ncnrth  America  one  may  say  that  the  physical  effort  is  far  less  in  Mongolia  than  in  North 
America,  but  as  a  rule  the  final  stalk  is  more  difficult.  The  contrast  between  the 
nature  of  the  ground  in  the  two  countries  may  be  brought  out  by  the  fact  that  it  is 
nearly  always  possible  to  bring  horses  directly  up  to  the  kill  in  Mongolia. 

To  return  to  the  narrative  of  the  journey.  On  the  first  afternoon  as  we  retained  to 
camp  two  rams  came  out  on  the  sky  line,  but  seeing  us,  departed.  On  the  second 
day  going  to  the  southwest  saw  a  wolf  at  a  great  distance  but  nothing  else.  Weather 
very  cold  with  snow.  The  next  day  we  broke  camp  and  continued  up  the  small 
valley  and  over  a  low  and  inconspicuous  paas,  direction  east  of  south.  The  Mongolian 
line  is  probably  near  this  pass;  there  is  a  great  pile  of  stones  but  no  stake.  The  country 
ahead  is  high  and  rolling;  to  the  west  are  a  range  ci  nigged  peaks.  After  cnoing  a 
height  of  land,  which  I  tcJce  to  be  the  Bain-Ghagan  Pass,  we  proceeded  dofwn  a  valley 
east  of  south,  and  camped  on  a  stream  coming  in  from  right,  (ht  west,  aide.  March  4i 
hours,  say  11  miles.  Saw  two  or  three  small  sheep  on  hilltops  alter  we  bad  crossed 
th^  pass.  Our  camp  ground  here  had  been  much  used  by  Kirghiz  with  their  flocks. 
The  next  day  I  tried  for  sheep  both  on  the  west  and  east  sides  <^  camp,  but  saw  none. 
There  are  a  good  number  of  heads  in  the  valleys,  on  both  sides,  showing  that  lams 
have  been  here,  and  recently. 

We  continued  the  journey  on  July  5,  and  turned  sharp  to  right  around  hills  on  which 
I  saw  a  gazelle.  The  view  from  theee  hills  to  the  south  and  west  is  striking.  The 
country  rapidly  flattens  out  to  the  south  and  descends  into  a  vaUey  in  which  seems 
to  flow  a  stream .  This  is  perhaps  part  of  the  Suok  River  systrai.  On  the  oth^,  south, 
side  of  this  valley  high  hills,  or  numntains,  rise  and  extead  as  far  as  the  eye  can  see. 
To  the  west  and  south  the  valley  is  filled  with  large  buttes  of  very  chaiacteriBtic  and 
pronounced  shapes.  Looking  down  on  this  part  of  the  valley,  the  view  reminded  me 
of  a  model  of  a  great  mountain  system  done  on  a  small  scale,  or  of  a  picture  in  a  school 
geography.  Farther  to  the  west  and  south,  and  a  good  way  off,  rose  a  range  <^  high 
mountains,  some  completely  covered  with  snow.  Later  in  the  morning  we  came  to 
some  water,  apparently  a  branch  of  the  Suok  system,  and  there  saw  at  least  100  ewes 
and  lambs,  which  came  down  off  a  bill  and  ran  over  the  valley  bottom.  Saw  too  a  small 
ram.  Having  crossed  a  ridge,  we  turned  due  west,  into  what  I  am  told  is  the  Taylflks 
Valley.  We  proceeded  west  up  this  valley  about  3  miles  and  camped.  Total  d» 
tance  since  morning  say  15  miles. 

The  Tayltike  Valley,  in  which  we  spent  16  days,  runs  at  this  point  nearly  east 
and  west.  The  valley  bottom  is  perhaps  8,000  to  9,000  feet  above  sea.  On  the  south 
side  it  is  bordered  by  grass-covered  hiUs,  which  roll  with  lessening  hei^t  into  a 
broad  valley  of  a  part  of  the  Suok  system.  The  hills  on  the  north  side  of  the  Tay- 
lake  Valley  roll  back  with  increasing  height  to  the  boundary  range.  They  axe  often 
broken  on  one  side  and  have  a  good  deal  of  rock  outcrop  in  places.  Sheep  ware 
found  on  both  sides  of  the  valley.  They  showed  a  preference,  howevw,  for  the  north 
side.  They  were  not  plenty  to  the  east  of  the  place  of  our  first  camp,  the  hills  being 
stony  and  without  much  grass;  and  beyond  a  point  10  miles  to  the  west  they  abo 
becamie  scarce.  Their  range  to  the  north  is  limited  by  the  barrier  mountains  and  to  the 
south  by  the  Suok  Plain.  The  extent  of  the  range  is  thus  very  limited,  for  the  dis- 
tance from  the  Taylflke  to  the  high  barrier  mountains  is  not  more  than  2  or  3  nuks 
at  the  place  where  the  sheep  aboimd.  On  this  range,  however,  rams  are  very  numer- 
ous. Not  a  day  passed  that  we  did  not  see  some.  They  go  in  bands  oi  from  6  or  8 
to  30  or  40.  I  counted  one  band  of  40  rams.  The  ewes  alid  lambs  seem  to  be  in  the 
lower  country  to  the  east.  Besides  one  band  seen  on  the  march  and  already  men- 
tioned, I  saw  but  one  lot  of  perhaps  30  on  the  east  of  the  range. 
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An  average  adult  ram  will  cany  horns  about  19  to  19}  inches  at  the  butt,  and  46  to 
48  inches  round  the  curl.  Sheep  of  this  size  are  very  common.  A  few  lai^ger  heads 
are  to  be  found  in  nearly  every  band;  very  large  heads  are  of  course  rarer.  I  regret 
that  I  took  no  body  measurements  of  sheep.  It  is  safe  to  say  that  the  animal  has 
a  larger  body  than  the  average  bighorn  ram;  but  it  is  also  certain  that  the  increase 
in  body  is  not  in  proportion  to  the  increase  in  head.  In  the  Ovi$  ammon  the  head 
is  out  of  all  proportion  to  the  body.  At  a  distance  at  this  season  (July)  the  rams 
appear  to  be  of  two  rather  distinct  colors— yellowish  and  black.  Near  to,  the  color 
difference  is  not  so  noticeable.  It  is  a  characteristic  perhaps  due  to  the  limited 
extent  of  the  range  that  the  rams  will  return  time  after  time  to  a  particular  mountain 
top  after  they  have  been  driven  from  it.  When  alarmed  they  never  hesitate,  but 
dash  away  until  out  of  rifle  shot.  Their  sight  is  keener  than  that  of  any  animal  I 
know.  A  black  servant  who  accompanied  an  English  sportsman  into  this  region 
this  summer  told  our  men  that  he  had  been  with  the  original  Demidoff  party  in  1897, 
and  that  then  the  sheep  were  tame  and  comparatively  easy  to  kill.  An  idea  of  the 
number  of  sheep  may  be  got  from  the  fact  that  in  15  days'  hunting  I  shot  four  rams, 
wounded  two,  and  missed  three  shots.  The  number  of  shots  in  proportion  to  the 
sheep  seen  was  due  to  the  great  skill  of  my  head  hunter,  Yambai,  in  stalking.  It  is 
to  be  noted  that  these  rams  are  extremely  tough.  In  my  experience  they  will  go 
&rther  when  mortally  hurt  than  almost  any  animal  I  ever  saw. 

The  weather  in  the  valley  was  bad.  About  July  8  there  were  three  days  when  U 
was  unpleasantly  warm  at  noontime;  for  the  rest  of  the  time  it  was  unpleasantly  cold. 
There  were  few  days  of  continual  storm,  but  there  was  hardly  a  day  that  it  did  not 
haily  rain,  or  snow.  The  very  sudden  changes  from  hot  ta  cold  were  very  trying. 
If  the  altitude  of  the  valley  is  taken  at  8,500  feet,  that  of  the  hills  on  which  ihe  E^eep 
are  found  may  vary  from  9,000  to  11,000  feet.  On  the  hills,  often  near  the  tops,  I 
found  maral  horns,  but  never  a  skull .  The  horns  seemed  very  old.  It  is  to  be  rememr 
bered  that  there  is  not  a  trace  of  timber  in  this  whole  region.  Throughout  the  valley 
there  are  signs  that  it  is  visited  by  natives  with  considerable  flocks  at  some  season, 
but  we  saw  only  one  party  of  Kirghiz  or  Kalmuks,  who  had  got  lost  tr3ring  to  cross 
the  frontier,  and  another  party  of  horsemen,  seen  at  a  distance.  The  number  of 
sheepskins  on  sale  at  Eosh-Agatch  makes  it  probable  that  the  natives  kill  a  good 
many  in  winter,  perhaps  in  this  valley  bottom. 

I  made  only  two  camps  in  the  valley,  the  last  some  6  miles  west  of  the  first.  On^ 
July  22  moved  west  of  north.  Three  hours*  march  took  us  over  a  steep  pass,  the 
Tarkuta,  and  down  into  the  valley  on  the  other  side.  On  the  north  side  of  the  pass 
sheep  heads  suddenly  ceased.  It  seems  pretty  certain  that  the  animals  in  the  Tay- 
iQke  Valley  do  not  cross  this  divide.  The  hills  in  the  valley  where  we  camped  are 
more  broken  than  those  on  the  Mongolian  side,  being  covered  with  rock  slides  on 
many  of  their  faces,  but  their  tops  are  grassy  and  suitable  for  sheep.  In  &ct,  there 
ifl  nothing  to  accoimt  for  the  absence  of  sheep. 

CAPRA  SIBHUCA  FASCIATA  NaMk. 

1902.  Capra/asdata  Noack,  Zool.  Anz.,  vol.  25,  p.  623. 

1905.  Capra  iibirica/asciata  Tkouessart,  Cat.  Mamm.,  Suppl.,  vol.  3,  p.  738. 

The  type-locality  of  this  ibex  ia  on  the  Bia  River,  near  Lake 
Teletzkoi,  about  70  miles  north  of  Kosh-Agatch.  The  animal  is 
reported  as  common  throughout  the  mountains  in  that  vicinity,  and 
numbers  of  heads  and  hides  are  traded  at  Kosh-Agatch.  We  were 
told  of  the  presence  of  ibex  in  the  mountains  near  Chibit,  on  the  post 
road  between  Kosh-Agatch  and  Ust-Inya;  and  oneof  our  men  reported 
seeing  one  in  the  mountains  near  our  Tapucha  camp,  August  7.    A 
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fine  male  was  said  to  have  been  brought  into  Tapucha  dining  the 
time  of  our  stay  in  the  vicinity,  but  we  failed  to  secure  the  specimen, 
I  believe  ibex  are  much  more  common  and  generally  distributed  in 
the  mountains  between  Altaiskoe  and  Kosh-Agatch'than  is  generally 
known  to  the  sportsmen  who  have  visited  the  Altai.    This  form 
is  probably  confined  to  the  wooded  country  north  of  the  Chuisaya 
Steppe,  on  the  Siberian  side  of  the  ranges,  where  it  inhabits  the 
numerous  timberline  mountains.    Elastschenko  reports  several  speci- 
mens of  the  ibex  from  the  Katoun  Mountains  and  Buchtarme  River, 
southwest  of  Ongudai  and  Ust-Inya.    In  Kosh-Agatch  we  purchased 
the  skull  and  horns  of  a  fine  old  male,  killed  on  the  Baskkaous  Biver, 
which  empties  into  Lake  Teletzkoi.    This  specimen  is  virtually  a 
topotype  of  fdsciata.    The  horns  are  long,  gracefully  curved,  and 
wide  spreading,  and  the  knobs  are  small  and  low.    This  skull.  No. 
175188,  U.S.N.M.,  measures:  Condylobasal  length,  270  mm.;  greatest 
breadth,  149;  upper  tooth  row,  alveoli,  66;  length  of  horns  over 
curve,  1013  and  1045;  circxmiference  at  basal  knob,  240;  distance 
between  horn  tips,  810. 

A  pet  ibex,  a  young  male,  which,  in  company  with  a  young  domestic 
goat  of  about  the  same  age,  enjoyed  the  entire  freedom  of  Kosh- 
Agatch,  made  friends  with  us  at  once  on  our  arrival  in  town.  It  fol- 
lowed us  into  the  building  given  us  as  camp  quarters,  and  was  with 
considerable  difficulty  induced  to  leave,  and  then  only  after  it  had 
inspected  the  whole  apartments  and  bounced  from  the  bunk  to  the 
table,  window  sills,  and  on  to  the  cement  stove,  or  oven. 

CAPRA  SEBKICA  HAOBIIBSCKI  Noack. 

1903.  Capra  sibirica  var.  hagmbecki  Noaok,  Zool.  Anz.,  vol.  26,  p.  381. 
1907.  Capra  gibirica  hagmbecki  Lorsnz,  Denkschr.  Kais.  Acad.  Wias.,  vol.  80, 
p.  89. 

This  ibex,  originally  described  from  some  point  near  Kobdo, 
Mongolia,  is  common  in  favorable  places  on  both  the  Siberian  and 
Mongolian  slopes  of  the  border  ranges.  Our  two  specimens,  killed 
by  Lyman  on  the  Siberian  side  of  Tarkuta  Pass  (about  35  miles  west 
of  Tchegan-Burgazi  Pass),  July  23  and  24,  are  both  adult  males,  and 
agree  in  every  particular  with  the  description  of  Tiagenbecki.  It  is, 
indeed,  likely  that  the  original  specimens,  on  which  the  form  was 
based,  came  from  much  nearer  our  locality  than  the  town  of  Kobdo, 
and  the  specimens  may  be  assumed  to  be  typical.  The  headwaters 
of  the  Suok  Biver,  one  of  the  chief  sources  of  the  Kobdo,  are  not  far 
from  Tarkuta  Pass, 

This  is  one  of  the  forms  without  the  light-colored  "saddle."  Onr 
skins,  in  the  short  summer  coat,  have  the  upper  parts  of  uniform  fawn 
color,  blending  to  almost  pure  white  on  the  belly.  There  is  a  faint 
narrow  dorsal  stripe  from  head  to  tail.  Both  specimens  have  the 
well-developed  callosities  on  the  knee  joints,  as  described  of  this  race, 
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and  the  horns  are  very  heavily  knobbed.  The  two  skulls  measure: 
Condylobasal  length,  251,  250  mm.;  greatest  breadth,  145, 146; upper 
tooth  row,  alveoli,  71,  72;  lower  tooth  row,  70,  73.5;  length  of  horns 
over  curve,  558,  563;  506,  475;  circumference  of  horn  over  first  basal 
knob,  260,  251 ;  distance  between  horn  tips,  310,  204. 

Lyman's  notes  contain  only  one  reference  to  ibex  in  Mongolia.  In 
the  Tayliike  Valley,  not  far  from  Tarkuta  Pass,  he  ''frequently  saw 
ibex  on  the  north  side  of  the  valley,  among  the  rocks.  They  were  all 
females  and  young,  of  a  rather  light  yellowish  color.  They  did  not 
confine  themselves  to  broken  ground,  but  often  fed  on  the  grassy  hill 
tops."  Later  on,  July  22,  after  crossing  back  into  Siberia  by  the 
Tarkuta  Pass,  he  wrote: 

I  hunted  the  mountainB  to  the  east  and  west  for  ibex.  Saw  no  females,  but  on  the 
mountain  to  the  west  saw  two  bands  of  male  ibex  on  two  succeeding  days,  one  each 
day.  The  first  lot  consisted  of  5  or  6,  from  which  I  shot  one.  Two  or  three  of 
these  carried  horns  much  laiger  than  the  one  shot.  The  second  lot  I  could  not  count 
accumtely;  there  were  12  to  18,  perhaps,  and  of  these  6  were  very  large,  with  horns  as 
laigo  as  the  head  afterwards  purchased  in  Eosh-Agatch.  Shot  one  from  this  lot.  I 
had  a  very  good  look  at  the  large  ones  as  they  ran  off,  and  there  is  no  doubt  as  to  the 
size  of  their  horns.  Both  bands  were  feeding  on  grassy  tops,  not  among  rocks.  These 
ibex  were  not  so  farsighted  as  the  sheep,  and  when  shot  into  the  bands  ran  a  little  way 
and  then  stopped  to  look  back  before  making  off.  In  this  they  resemble  our  mountain 
goat,  though  not  stupid  to  the  same  degree.  They  carry  shot  remarkably;  the  second 
one  I  killed  was  hit  clean  through  the  body,  yet  ran  more  than  a  mile.  The  meat  of 
the  first  ibex  was  very  good  eating. 

PROCAPRA  ALTAICA  HoUiiter. 

1913.  Procapra  dUaiea  Hollistbr,  Smiths.  Misc.  Coll.,  vol.  60,  No.  19,  p.  1,  Feb- 
ruary 8. 

We  sighted  four  gazelles  the  first  day  south  from  Kosh-Agatch, 
while  crossing  the  Chuisaya  Steppe.  They  started  at  a  good  distance 
and  ran  directly  into  a  low  sweeping  cloud  of  wind,  rain,  and  sand, 
disappearing  as  if  by  magic.  The  many  skins  seen  in  the  trading 
post  at  Kosh-Agatch  were  said  to  come  chiefly  from  the  Mongolian 
side;  and  though  formerly  abundant  on  the  Chuisaya  Steppe,  gazelles 
are  by  no  means  common  there  at  the  present  day.  We  had  one  day 
in  the  center  of  the  steppe  on  our  return  journey,  and  I  find  the  fol- 
lowing in  Lyman's  journal  regarding  the  gazelles: 

Crazelles  on  the  Kosh-Agatch  steppe  are  scarce  and  wild.  They  keep  to  the  open 
plain  and  do  not  get  into  the  foothills,  or  at  least  I  could  find  none  in  that  type  of 
country.  I  saw  one  band  at  a  great  distance  on  our  way  southward.  On  the  return 
journey  I  devoted  five  or  six  hours  to  hunting  and  saw  but  one  lot  of  four  males.  On 
the  plains  it  is  impossible  to  get  near  them.  I  missed  a  shot  at  about  300  yards.  Saw 
al0O  two  lots  of  three  or  four  females  and  yoimg.  My  skillful  hunter  Yam-bai  went  out 
by  himself  for  the  whole  afternoon,  but  could  not  get  one.  This  is  excellent  proof 
that  they  are  rare  and  shy  in  this  r^on.  The  character  of  the  feed  on  the  Kosh- 
Agatch  steppe  is  much  the  same  as  that  in  the  foothills  near  the  Suok  Plain,  Mongolia, 
thin  grass  growing  on  stony,  desert-like  ground. 
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The  type-specimen  of  this  gazelle,  which  is  nearly  related  only  to 
Procapra  gudurosa,  was  shot  by  Lyman  at  the  point  where  the  tiail 
south  from  the  Bain-Chagan  Pass  turns  westeriy,  on  the  edge  of  the 
Suok  Plain;  Mongolia,  July  5.  In  his  notes  on  Uie  game  of  the  trip 
over  the  Mongolian  border  I  find  a  few  references  to  gazelles.  He 
mentions  seeing  a  female  soon  after  crossing  the  frontier,  south  of 
Tchegan-iBurgazi  Pass;  four  on  the  Suok  Plain,  July  5;  and  later  in 
the  same  day,  well  up  among  foothills,  three  or  four  bunches  of 
five  or  six  each.    Later  notes  mention  a  few  in  the  Tayluke  Valley. 

EXPLANATION  OF  PLATES. 

Plate  37. 

Collecting  stations  in  the  Altai  Mountains. 

Upper.  Camp  on  the  Chuisaya  Steppe. 

Middle.  Camp  on  the  Tchegan-Buigazi  River. 

Lower.  Camp  in  the  forests  of  PinuB  cembra  near  Tapucha. 

Plate  38. 

Natives  (A  the  Altai  and  Habitat  of  PkUycranius. 

Fig.  1.  Kiighiz  marmot  honter  and  horse. 

2.  Camp  on  Tschomia  Creek,  showing  rock  slide  inhabited  by  Alticola  (Platf- 

craniua)  Btrehovi, 

3.  Ealmuk  horse  owner. 

Plate  39. 

Scenes  in  the  Altai  Monntains. 

Upper.  Yaks  (Pcephagus  grunniens)  in  Alpine  meadow. 
Middle.  Young  male  ibex  {Capra  dbirica/asciata)  at  Eosh-Agatch. 
Lower.  The  "last  timber"  to  the  south,  on  the  border  of  the  desert  Altais.    LaichfiS 
{Larix  dfririca)  in  valley  of  Tschomia  Creek. 

Plate  40. 

Skull  of  Ovia  ammon,  U.S.N. M.  Cat.  No.  175180,  male,  from  Altai  Mountains, 
Mongolia.    (Greatly  reduced). 
Fig.  1.  Dorsal  view. 
2.  Ventral  view. 

Plate  41. 

Skull  of  type-specimen  of  Procapra  altaica,  U.S.N.M.  Cat.  No.  175179,  Suok  Ilaiiis, 
Mongolia  (one-fourth  natural  size). 

Fig.  1.  Lateral  view. 
2.  Dorsal  view. 

Plate  42. 

Skull  and  teeth  of  type-specimen  of  Procapra  altaica,  U.S.N.M.  Cat  No.  175179, 

Suok  Plains,  Mongolia. 

Fig.  1.  Left  upper  tooth  row,  natural  size. 

2.  Left  lower  tooth  row,  natural  size. 

3.  Skull,  ventral  view  (one-fourth  natural  size). 
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Collecting  Stations  in  the  Altai  Mountains. 

For  explanation  of  plate  see  page  532. 
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Scenes  in  the  Altai  Mountains. 

For  explanation  of  plate  see  paoe  632. 
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Skull  of  Ovis  ammon  from  Altai  Mountains. 

For  explanation  of  plate  see  page  532. 
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Skull  of  Procapra  altaica  from  Suok  Plains. 

For  explanation  of  plate  see  paoe  532. 
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Skull  and  Teeth  of  Procapra  altaica  from  Suok  Plains. 

For  explanation  of  plate  see  page  532. 
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DESCRIPTIONS  OF  THIRTEEN  NEW  SPECIES  OF  PARA- 
SITIC HYMENOPTERA  AND  A  TABLE  TO  CERTAIN  SPE- 
CIES  OP  THE  GENUS  ECPHYLUS. 


By  S.  A.  RoHWEE, 

Of  the  Bureau  of  Entomology y  United  States  Department  of  AgricuUvre. 


The  following  paper,  which  is  a  contribution  from  the  Branch  of 
Forest  Insect  Investigations,  Bureau  of  Entomology,  deals  with  the 
descriptions  of  certain  parasites  on  forest  insects.  Some  of  these 
parasites  appear  to  be  of  importance,  and  it  is  necessary  that  names 
should  be  made  available  in  the  near  future.  A  table  to  most  of  the 
Nearctic  species  of  Ecphylus  is  also  included. 

One  of  the  species,  namely,  Caenopdchys  scolytivora,  was  labeled  as 
a  new  species  by  Mr.  H.  L.  Viereck,  and  has  been  described  by  the 
author,  so  should  be  credited  to  Viereck  and  Rohwer. 

ATAXVTCOUDBA  APICALIS,  IMW  spedes. 

This  species  differs  from  rugosiventrisr  Ashmead  in  its  smaller  size, 
in  having  the  fifth  tergite  coarsely  sculptiu*ed  (in  rugosiventria  the 
fifth  tergite  is  practically  impunctate  and  smooth),  in  having  the 
embossed  area  of  the  second  tei^te  very  short  (in  ragoHventris  the 
embossed  area  of  the  second  tergite  is  at  least  two-thirds  of  the 
length  of  the  segment),  and  in  having  the  sixth  tei^te  yellowish. 

Female. — ^Length  4  mm.    Front  with  a  strong  median  furrow  which 

divides  at  the  anterior  ocellus  forming  a  Y ;  thorax  smooth  and  shining; 

transverse  median  of  the  fore  wings  nearly  squarely  interstitial  with 

the  basal  vein;  embossed  area  of  the  first  tergite  roimded  anteriorly 

and  with  a  few  longitudinal  strisB,  not  smooth,  sharply  defined  as  in 

rugosiverUris;  the  lateral  areas  of  the  first  tergite  with  diort,  irr^ular, 

poorly  defined  strisB,  and  with  short  longitudinal  furrow;  the  apical 

lateral  sides  of  the  first  tergite  sharply  angled  and  curved  basally; 

second  to  fifth,  tergites  inclusive,  longitudinally  striate;  the  embossed 

area  of  the  second  tergite  Y-shaped  but  not  one-third  the  length  of 

the  tergite;  no  defined  embossed  area  laterally  on  second  tergite; 

sixth   and  seventh  tergites  smooth,  shining,  impimctate.    Black; 

apical  joint  of  the  palpi  piceous;  abdomen  dark  red  except  a  yellow- 
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ish  spot  on  the  sixth  tergite;  legs  rather  densely  clothed  with  gray 
hair;  wings  dusky  hyaline;  costa  and  stigma  brown,  the  rest  of  the 
venation  pale  brown. 

Male. — ^Length  3.5  nun.  The  above  description  of  the  female  will 
apply  well  to  this  sex,  but  the  tarsi  are  pale  brown  and  the  yellow 
spot  covers  the  base  of  the  seventh  tergite;  the  fifth  tergite  is  smooth, 
impimctate. 

Tryon,  North  Carolina.  Described  from  one  female  and  one  male 
recorded  imder  Bureau  of  Entomology  Number.  Hopk.U.S.3070b. 
Material  collected  by  W.  F.  Fiske. 

Type.— Cht.  No.  15507,  U.S.N Ji. 

ZTLONOMUS  (XTLONOMUS)  LSPTURA,  new  ipeciet. 

Fenude. — ^Length  to  the  apex  of  the  abdomen  14  mm.;  length  of 
the  ovipositor  11  mm.  This  species  agrees  with  XyUmomus  rufieoxis 
Rohwer  in  having  the  basal  area  poorly  defined.  It  is  closely  related 
to  rufieoxis,  but  miay  be  separated  from  that  species  by  its  smaller 
size,  black  posterior  coxab,  bases  of  the  tibise  banded  with  white, 
and  in  having  the  prescutum  margined  with  rufous. 

Cherrydale,  Virginia.  Described  from  one  female  recorded  under 
Bureau  of  Entomology  Niunber  Hopk.U.S.7522c,  material  collected 
by  R.  W.  Van  Horn.  This  note  states  that  this  species  is  parasitic 
on  the  larv8B  of  Leptura  nitens.  The  adult  female  (type)  was  bred 
May  20,  1908. 

Type.— Cv^t.  No.  15489,  U.S.N.M. 

PRISTAULACUS  FLORmAlf  A,  fl«w  wptOm. 

This  species  belongs  to  the  genus  Pristaulacm  in  the  strict  sense  and 
is  related  to  jlavicrurus  Bradley,  but  may  be  separated  from  this  species 
by  the  dark  spot  occurring  along  the  median  vein  of  the  fore  wings; 
by  having  the  head  shining  and  below  the  ocellus  with  only  setigerous 
punctures;  by  punctiform  fove»  behind  each  lateral  ocellus;  by  having 
the  postocellar  line  distinctly  longer  than  the  ocellocular  line  and  the 
intraocellar  line  distinctly  greater  than  the  greatest  diameter  of  the 
anterior  ocellus.  These  differences  are  taken  from  the  metatype  of 
Bradley's  species  in  the  collection  of  the  United  States  National 
Museum.  According  to  the  metatype  otfl(wicruru8  the  postocellar 
line  is  subequal  with  the  ocellocular  line,  and  the  intraocular  line  is 
distinctly  shorter  than  the  greatest  diameter  of  the  anterior  ocellus. 

Female. — ^Length,  14  mm.;  length,  of  the  antenn8B,11.5 mm.; length 
of  the  ovipositor,  20  mm.  Head  shining;  the  clypeus  and  the  area 
immediately  aroimd  the  antennae  opaque,  with  fine  granulations;  no 
depression  in  front  of  the  anterior  ocellus;  third  antennal  joint  about 
one-third  shorter  than  the  fourth;  prescutum  not  ^bbose,  faintly 
emarginate;  metepistemum  striato-reticulate,  posteriorly  the  stri» 
predominating;  posterior  coxae  without  a  tooth;  the  tooth  of  the 
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anterior  margin  of  the  pronotum  small;  abdomen  with  a  rather  long 
petiole.  Black;  sides  of  the  first  and  most  of  the  basal  portion  of 
the  second  segment  red;  legs  below  the  cox®  red;  wings  hyaline,  a 
strong  cloud  along  the  median  vein  and  entering  the  basal  portion 
of  the  second  discoidal  cell;  a  large  cloud  below  the  stigma;  wings 
beyond  the  stigma  wanting;  venation  black;  face,  posterior  orbits 
(sparsely),  anterior  margin  of  the  pronotum,  and  posterior  aspect  of 
the  propodeum  with  gray  hairs. 

Bartow,  Florida.  Described  from  one  female  collected  September 
19, 1911,  by  T.  E'.  Snyder.    Specimen  taken  on  green  foliage 

Type.—CiX.  No.  15487,  U.S.N,M. 

TRIASPIS  FISKBI,  new  spedes. 

This  species  may  be  readily  separated  from  most  of  the  American 
species  by  the  very  short,  almost  truncate,  third  tergite,  and  by  the 
black  hind  tibiae  and  tarsi. 

Female. — ^Length,  4.5  mm.    Clypeus  with  large  punctures ;  laterally 
these  punctures  may  become  confluent;  front  shining,  with  a  number* 
of  lai^e  setigerous  punctures;  vertex  shining,  practically  impunctate; 
antennae  32-jointe(l;  third  and  fourth  joints  subequal;  beyond  the 
fourth  joint  the  joints  gradually  decrease  in  length;  prescutum  ante- 
riorly with  shallow,  poorly  defined  punctures,  posteriorly  more  sparsely 
punctured  and  the  punctures  well  defined;  scutum  punctured  only 
along  the  notauli;  notauli  foveolate  posteriorly  where  they  form  a 
U ;  suture  between  the  scutum  and  scutellum  with  fine  foveae;  scutel- 
lum  shining,  impunctate;  dorsal  aspect  of  the  propodeum  shining 
with  a  few  poorly  defined,  shallow  punctures  divided  by  a  strong 
longitudinal  median  carina;   posterior   aspect  of  the   propodeum 
coarsely  reticulate,  without  any  defined  areas;  first  tergite  strongly 
striato-reticulate,  laterally  the  striae  predominating,  medianly  the 
reticulations  predominating;  second  tergite  striato-reticulate,  later- 
ally the  striae  predominating  and  curved  toward  the  middle  so  the 
apical  margin  in  the  middle  is  transversely  striato-reticulate,  medi- 
anly reticulations  predominating;  third   tergite  about  one-fourth 
shorter  than  the  second,  the  lateral  angles  roimded,  in  the  middle 
truncate,   covered   with  fine   longitudinal  striae.    Black;   clypeus, 
mandibles  except  apices,  scape,  lower  margin  of  the  pronotum  and 
malar  space  rufo-piceous;  palpi  paUid;  tegulae  yellowish  brown;  legs 
except  apical  two-thirds  of , the  hind  tibiae  and  all  of  their  tarsi  which 
are  brownish,  reddish  yellow;  wings  hyaline;  costa  and  stigma  rather 
dark  brown;  venation  pale  brown. 

Tryon,  North  Carolina.  Described  from  one  female  recorded  under 
Bureau  of  Entomology  Number  Hopk.U.S.3103j.  Specimen  bred  by 
W.  F.  Fiske,  for  whom  the  species  is  named. 

Type.— C^t.  No.  15519,  U.S.NJtf. 
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HXTXROSPILUS  LKPTOSTTU.  new  ifeciet. 

This  species  is  related  to  HeteraspihM  anthaxise  Ashmead,  but 
may  be  separated  from  that  species  by  the  absence  of  striae  at  the 
extreme  base  of  the  fourth  tergite,  by  having  the  notauli  complete 
and  not  subfoveolate,  in  having  the  mesoscutum  more  shining,  in  the 
shining  propodeum  and  the  yellow  pronotum. 

Female. — ^Length  2.5  mm.  Head  shining,  polished,  impunctate; 
third  and  fourth  antennal  joints  subequal  in  length;  mesoscutum 
shining,  very  finely  granular;  notauli  complete,  sharply  defined, 
not  foveolate;  scutellum  shining;  propodemn  shining,  with  strong 
median  carina  which  joins  the  anterior  apex  of  the  diamond-shaped 
areola;  ovipositor  slightly  more  than  half  the  length  of  the  abdomen. 
Black;  mandibles  except  apices,  antennae,  pronotum,  legs,  second 
and  extreme  base  of  the  third  tergites  yellowish;  wings  hyaline, 
iridescent;  venation  pale  brown. 

Male. — ^Length  2.5  mm.  Besides  the  usual  sexual  characters  the 
male  is  like  the  female. 

According  to  the  paratypes  this  species  may  vary  to  the  extent  of 
having  the  flagellmn  dusky. 

Tryon,  North  Carolina.  Described  from  three  females  and  two 
males  recorded  under  the  Bureau  of  Entomology  Number  Hopk. 
U.  S.  3045c,  which  refers  to  a  note  stating  that  this  species  is  parasitic 
on  the  larvae  of  Leptostylus  cdUaria  in  chestnut.  Insects  bred  by 
W.  F.  Fiske. 

Type.— Cs.t.  No.  15510,  U.S.N.M. 

CJBNOPACHTS  SCOLTTIVORA,  Vltnck  and  Rohwer,  new  ^pedet. 

Apparently  similar  to  the  g^iotype  of  this  formerly  monotypio 
and  monobasic  genus,  but  distinguished,  however,  by  ^e  thickened 
portion  of  the  cubitus  beyond  the  second  transverse  cubitus  being 
only  half  or  less  than  half  the  length  of  the  corresponding  part  of  the 
radius,  and  in  the  20-jointed  antennae. 

lilale. — ^Length  3  mm.  Front  with  the  excavation  finely,  trans- 
versely striate;  the  raised  portion  of  the  front  with  large,  some- 
times confluent  punctures;  vertex  and  posterior  orbits  veiy  finely 
reticulate;  third  antennal  joint  much  shorter  than  the  fourth,  fourth 
and  fifth  subequal;  scutum  and  prescutum  opaque,  finely  granular, 
prescutmn  finely  reticulate;  notauli  well  defined,  V-d  posteriorly  and 
finely  foveolate;  scutellum  finely  granular;  propodeum  opaque, 
finely  granular  with  lateral  regions  well  defined;  a  complete  median 
carina  well  defined  and  joining  at  apex  of  the  elongate,  diamond- 
shaped  area;  the  lateral  areas  defined  posteriorly  by  oblique  carinaB; 
first  abdominal  segment  about  one-fifth  longer  than  its  apical  width 
with  strong  irregular  striations;  second  and  following  abdominal 
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s^ments  shining,  impunctate.  Rufo-piceous;  frontal  depression, 
scutum  and  prescutum,  posterior  part  of  the  mesopleura  blackish; 
basal  joints  of  the  antennae  ferruginous,  apical  joints,  piceous;  the 
lateral  part  of  the  front  and  the  legs  paler  than  the  body;  wings 
strongly  dusky  with  a  hyaline  band  across  them  at  the  base  of  the 
stigma  and  with  the  bases  clear. 

Paratype  does  not  differ  essentially  from  the  type. 

Elmore,  South  Dakota.  Described  from  two  males  recorded  under 
Bureau  of  Entomology  Number  Hopk.  U.  S.  730,  material  collected 
by  J.  L.Webb. 

Type.— CsLt.  No.  15520,  U.S.N.M. 

Genus  ECPHYLUS  Fdrster. 
Table  to  certain  Nearciic  species  of  Ecphylus, 

The  species  described  as  texanus  by  Brues  is  the  only  Nearctic 
species  known  to  be  omitted  from  the  following  table,  which  is  based 
on  females  only: 

FiiBt  teigite  much  longer  than  its  apical  width;  preecutum  with  strong  lateral  tuber- 
cles       1 

Fint  teigite  with  the  apical  width  greater  than  or  subequal  with  its  length 2 

1.  Ferruginous;  prescutum  without  a  median  furrow;  ovipositor  longer  than  the 

body pallidas  Ashmead. 

Black;  preecutum  with  a  loveolate  median  line;  ovipoeitor  about  the  same  length 
asi^e  body hubbardi  Bohwer,  p.  538. 

2.  First  teigite  with  all  the  striffi  of  equal  size  so  there  is  no  median  area 3 

First  teigite  with  two  striss  predominating  or  with  two  furrows  so  there  is  a  well- 
defined  median  area 4 

3.  Notauli  foveolate;  piceous;  ovipositor  as  long  as  abdomen lyctiRobwer,  p.  538. 

Notauli  not  foveolate;  head  black,  thorax  and  abdomen  rufo-femiginous;  ovi- 
positor shorter  than  the  abdomen nigriceps  Ashmead. 

4.  Prescutum  with  an  impressed  median  line  (dark  piceous;  middle  area  of  the  first 

tergite  narrowed  posteriorly  and  not  as  coarsely  sculptured  as  sides). 

hypoiheTiemi  Ashmead. 
Prescutum  without  an  impressed  median  line 5 

5.  Notauli  foveolate  (rufo-ferruginous;  ovipositor  shorter  than  the  body). 

schwarzi  Rohwer,  p.  538. 
Notauli  not  foveolate 6 

6.  Notauli  obsolete  posteriorly  (ovipositor  much  shorter  than  the  abdomen). 

joknsoni  Rohwer,  p.  539. 
Notauli  complete 7 

7.  Ovipositor  much  shorter  than  the  abdomen;  head  black,  thorax  and  abdomen  fer- 

ruginous   califomicus  Rohwer,  p.  539. 

Ovipositor  longer  than  or  subequal  with  length  of  the  abdomen;  head,  thorax,  and 
abdomen  (in  part)  piceous 8 

8.  Mesonotiun  shining,  impimctate;  first  teigite  bright  yeUow,  the  following  segments 

piceous;  ovipositor  longer  than  abdomen lepturgi  Rohwer,  p.  540. 

Mesonotum  finely  granular;  first  teigite  and  base  of  second  ferruginous;  rest  of 
abdomen  piceous;  ovipositor  subequal  in  length  with  the  abdomen. 

bicolor  Rohwer,  p.  540. 
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BCPHTLUS  HUBBARDI,  new  ipeciet. 

Female. — ^Length  to  the  apex  of  the  abdomen  2  mm. ;  length  of  the 
ovipositor  2  mm.  Head  smooth,  shining,  impmictate;  prescutmn 
subopaque,  finely  granular,  laterally  strongly  angulate;  notauli  com- 
plete, foveolate;  scutum  shining;  suture  between  the  scutum  and 
scutellimi  strongly  foveolate;  propodeum  reticulate  without  a  me- 
dian carina  or  defined  lateral  areas;  first  abdominal  segment  much 
longer  than  its  apical  width,  sharply  defined  laterally  by  carina  and 
with  two  nearly  parallel  longitudinal  carinsB  near  the  middle  which 
divide  the  segment  into  three  areas,  the  rest  of  the  surface  longi- 
tudinally striate  but  in  the  middle  area  the  strise  are  broken;  the 
rest  of  the  abdomen  shining,  impunctate;  ovipositor  nearly  as  long 
as  the  insect.  Piceous;  antennsd  basally  yellowish;  the  head,  the 
first  and  second  tergites  reddish  piceous;  legs  rufo-piceous;  trochan- 
ters pallid,  anterior  legs  slightly  paler;  wings  hyaline,  slightly  dusirp'; 
venation  very  pale  brown. 

Chi-Ri-Cahua  Mountains,  Arizona.  Described  from  one  female 
collected  by  H.  C.  Hubbard. 

Type.— Cat.  No.  15511,  U.S.N.M. 
'    This  species  is  given  the  name  hubbardi  after  the  collector,  and  is 
the  manuscript  name  proposed  by  Dr.  W.  H.  Ashmead. 

BCPHTLUS  LTCn,  IMW  ipeciet. 

FemdU. — Length  to  the  apex  of  the  abdomen  2.25  mm.;  length  of 
the  ovipositor  1.5  mm.  Head  shining;  the  area  immediately  behind 
the  lateral  ocelli  with  rather  strong  transverse  carina;  prescutum 
finely  granular,  distinctly  tuberculate  laterally;  notauli  complete, 
foveolate;  scutum  finely  granular;  the  suture  between  the  scutum 
and  scutellum  strongly  foveolate;  propodeum  rather  coarsely  granu- 
lar with  defined  lateral  areas  and  short  longitudinal  median  carina 
which  joins  the  apex  of  a  poorly  defined,  diamond-shaped  areola; 
first  tergite  with  its  length  and  apical  width  subequal,  with  imiform, 
strong  longitudinal  carinse;  abdomen  beyond  the  first  tergite  shining, 
impunctate.  Piceous;  head  black;  legs  yellowish  brown;  wings  hya- 
line, slightly  dusky;  venation  pale  brown.  | 

Lake  City,  Florida.  Described  from  one  female  labelled  *'  ex  Lydus 
species  in  bamboo."    Bred  by  H.  G.  Hubbard. 

Type:— Ce^t.  No.  15513,  U.S.N.M. 

BCPHTLUS  SCHWABZI,  new  tpedee. 

Female. — Length  to  the  apex  of  the  abdomen  1.5  mm.;  length  of 
the  ovipositor  about  0.5  mm.  Head  shining,  impimctate;  prescu- 
timi  finely  granular;  notauli  complete,  foveolate;  scutum  shining, 
practically  impimctate,  tuberculate  laterally;  the  suture  between 
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the  scutum  and  scutellum  strongly  foveolate;  propodeum  finely  gran- 
ular without  well-defined  carinad;  first  tergite  with  its  apical  width 
subequal  with  its  length,  sharply  defined  laterally  by  carin»;  tv/o  of 
the  carinse  predominating,  so  it  is  divided  into  three  areas  which  are 
finely,  longitudinally  striate;  abdomen  beyond  the  first  tergite  im- 
punctate.  Ferruginous;  antennae  beyond  the  fourth  joint  piceous; 
wings  hyaline,  strongly  iridescent;  venation  ferruginous. 

Santa  Rita  Mountains,  Arizona.  Described  from  two  females  col- 
lected June  10  by  Hubbard  and  Schwarz.  It  is  named  in  honor  of 
E.  A.  Schwarz. 

ry2)6.— Cat.  No.  15515,  U.S.N.M. 

BCPHTLUS  JOHNSOm,  IMW  tpedM. 

Female. — ^Length  to  the  apex  of  the  abdomen  1.25  mm.;  length  of 
the  ovipositor  0.75  nmi.  Head  smooth,  practically  impimctate;  pre- 
scutum  very  finely  granular  and  not  dentate  laterally;  scutum  shin- 
ing, impunctate;  notauli  not  defined  posteriorly;  suture  between  the 
scutum  and  scutellmn  faintly  foveolate;  propodeum  finely  granular 
with  strong  median  carina  which  connects  with  the  apex  of  a  nearly 
diamond-shaped  areola;  basal  tergite  almost  twice  as  wide  apically 
as  its  length,  not  defined  laterally  by  carinse  but  with  two  longitudi- 
nal carinse  forming  a  median  area;  median  area  more  strongly  striate 
than  the  lateral  areas;  abdomen  beyond  the  first  tergite  shining, 
impunctate.  Piceous;  abdomen,  propodeum  slightly  paler;  wings 
hyaline,  iridescent;  venation  very  pale  brown. 

North  Moimtain,  Pennsylvania.  Described  from  one  female  col- 
lected September  3,  1897.  Species  was  probably  collected  by  C.  W. 
Johnson,  as  the  manuscript  name,  johnaoni,  of  Ashmead,  indicates. 

ry2)e.— Cat.  No.  15512,  U.S.N3f . 

BCPHTLUS  CALirORinCXTS,  IMW  tpodat. 

Female. — ^Length  to  the  apex  of  the  abdomen  2  mm.;  length  of 
the  ovipositor  0.75  mm.  Head  shining,  impunctate;  prescutum 
shining,  practically  impunctate,  laterally  distinctly  tuberculate; 
notauli  not  foveolate;  scutmn  posteriorly  finely  granular;  the  suture 
between  the  scutum  and  scutellum  distinctly  but  finely  foveolate; 
propodeum  granular,  without  carinae;  first  tergite  slightly  wider 
apically  than  long,  without  well-defined  lateral  carina  but  with  two 
sublateral  strong  carin®  which  divide  the  segment  into  three  areas 
which  are  rather  finely  but  distinctly  striate;  segments  beyond  the 
first  tergite  shining,  impunctate.  Bufo-ferruginous;  head  black; 
first  five  joints  of  the  antennsd  pallid,  apically  strongly  dusky;  legs 
slightly  paler  than  the  body;  wings  hyaline;  venation  pale  brown. 

Siskiyou  County,  California.    Described  from  one  female. 

Type.— C^i.  No.  15514,  U.S.N.M. 
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BCPHTLUS  LBPTUROI,  new  ipeciet. 

Female. — Length  to  the  apex  of  the  abdomen  about  1.5  mm.; 
length  of  the  ovipositor  1.25  mm.  Head  shining,  impunctate; 
scutum  and  prescutmn  shining,  impunctate,  the  latter  not  dentate 
laterally;  notauli  completely  defined  not  foveolate;  suture  betweea 
the  scutum  and  the  scutellum  not  foveolate;  propodeum  granular 
with  a  faintly  defined,  median,  longitudinal  carina  which  joins  the 
apex  of  an  elongate,  diamond-shaped  areola,  lateraUy  with  carine; 
first  tergite  a  little  wider  apically  than  its  length;  sharply  defined 
laterally  with  longitudinal  carime,  divided  into  three  areas  the  mid- 
dle area  narrows  apically  and  is  irregularly  striate,  the  lateral  areas 
with  well-defined  longitudinal  carinse;  beyond  the  first  tergite  the 
abdomen  is  shining,  impunctate.  Rufo-piceous;  first  tergite,  1^ 
except  the  piceous  posterior  femora  bright  yellow;  wings  hyaline; 
venation  pale  brown. 

Tryon,  North  Carolina.  Described  from  two  females,  the  type 
recorded  under  Bureau  of  Entomology  Number  Hopk.U.S.3012o, 
which  refers  to  a  note  stating  that  this  species  is  bred  from  a  cocoon 
found  in  the  larval  mine  on  Lepiurges  facetus  in  chestnut.  A  paratype 
is  recorded  under  Bureau  of  Entomology  Number  Hopk.U.S.3012h3. 
Material  collected  and  bred  by  W.  F.  Fiske. 

Type.—CB,t  No.  15517,  U.S.N.M. 

BCPHTLUS  BICOLOR,  new  tpedet. 

Female. — ^Length  to  the  apex  of  the  abdomen  2  nmi.;  length  of  the 
ovipositor  about  1  mm.  Head  shining,  impunctate;  prescutum  finely 
granular,  subtuberculate  laterally;  notauU  complete,  sharply  defined; 
scutum  shining,  practically  impimctate;  suture  between  the  scutum 
and  scutellmn  faintly  foveolate;  propodeum  finely  granular  with  a 
short  median  carina  which  joins  the  apex  of  a  long,  diamond-shaped 
area,  with  two  lateral  carin®;  first  tergite  much  wider  apically  than 
long,  sharply  defined  laterally  by  carinas,  two  of  the  stri»  predomi^ 
nating  so  it  is  divided  into  three  areas  which  are  themselves  finely, 
longitudinally  striate  to  the  apex  of  the  first  tergite;  tergum  pol- 
ished, impunctate.  Black;  propodeum  very  dark  piceous;  the  first 
and  the  base  of  the  second  tergite  ferruginous;  legs  piceous;  wings 
hyaline,  iridescent;  venation  pale  brown. 

Easton,  Washington.  Described  from  one  female  collected  by  A. 
Koebele. 

Type.— Ca,t.  No.  15516,  U.S.N.M. 
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KESULTS  OF  THE  YALE  PERUVIAN  EXPEDITION  OF  1911.— 
BATRACHTANS  AND  REPTILES. 


By  Leonhabd  Stejnisger, 
Curator  of  EeptiUi  and  BatradnkaUf  United  States  National  Muaeum. 


Thanks  to  the  efforts  of  Prof.  H.  W.  Foote,  the  Yale-Peruvian  ex- 
pedition of  1911,  under  the  direction  of  Prof.  Hiram  Bingham,  brought 
home  a  small,  but  highly  interesting  collection  of  batrachians  and 
reptiles  which  have  been  placed  in  my  hands  for  report.  The  first 
set  of  specimens  has  been  generously  donated  to  the  United  States 
National  Museimi. 

Class  AMPHIBIA. 

BUFO  MARIN  US  (Umimit). 

Whatever  may  be  the  status  of  Tschudi's  Bufo  mdiior,^  the  half- 
grown  toad,  collected  at  Santa  Ana,  altitude  3,000  feet  above  sea  level, 
on  August  3,  imquestionably  belongs  to  the  present  species.  I  have 
compared  it  both  with  full-^rown  and  with  yomiger  specimens  from 
La  Guaira,  Venezuela,  and  find  it  to  agree  perfectly  with  them.  The 
tympanum  equals  one-half  the  diameter  of  the  eye;  the  outline-of  the 
snout  is  exactiy  like  that  of  the  yomig  Venezuelaii  specimens;  and  the 
parotoids  are  proportionaUy  as  large  as  in  the  adults. 

BUIO  SPmULOSUS  Wlecmaim. 

One  yomig  and  two  minute  specimens,  just  transformed,  from 
Cuzco,  July  9,  1911. 

BUlO  INCA,  new  tpedet. 

Diagnosis, — ^Head  with  bony  ridges,  the  supraorbital  and  postor- 
bital  ridges  forming  together  a  flat  curve  and  with  the  parietal  curve  a 
Y-shaped  figure;  tympanum  very  distinct,  oval,  erect,  its  longest 
(vertical)  diameter  about  two-thirds  the  horizontal  diameter  of  the 
eye;  no  horn-like  appendage  on  upper  eyeUd;  snout  projecting;  no 
tarsal  fold;  interorbital  space  much  broader  than  upper  eyelid;  paro- 
toids large,  descending  on  side  of  neck. 

Habitat, — ^Peru. 

Type-Specimen. — Cat.  No.  49557,  U.S.N.M.;  Huadquinia,  Peru, 
about  5,000  feet  altitude;  August,  1911. 

1  See  Roax.  Rev.  SaiSM  Zool.,  voL  15,  pt  %  1007,  p.  808. 
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Description  of  ihe  type^pecimen. — Cranial  ridges  sharply  defined 
but  not  high,  consisting  of  canthal,  preocular,  supraocular,  postocular, 
parietal,  and  supratympanic  ridges,  the  supraocular  ridge  flatly 
curved  and  forming  a  Y  with  the  parietal  ridges  which  converge  back- 
wards; snout  prominent,  overhanging  the  lip;  nostrils  anterior  to 
edge  of  lip;  interorbital  space  nearly  flat,  much  wider  than  the  upper 
eyelid;  tympanimi  very  distinct,  much  higher  than  wide,  its  greatest 
diameter  about  two-thirds  that  of  the  eye;  first  finger  not  extending 
beyond  second;  toes  about  half  webbed;  three  outer  joints  of  fourth 
toe  free;  subarticular  tubercles  single;  two  metatarsal  tubercles, 
inner  one  large,  well  developed;  tarsal  fold  only  indicated  by  a  series 
of  close-set  spines;  heels  do  not  overlap;  heel  extending  to  antmor 
border  of  eye;  upper  surfaces,  including  top  of  head,  evenly  covCTed 
with  small,  subequal,  spinose  warts;  imderside  covered  with  small, 
densely  set,  high  tubercles;  parotoids  large,  about  two-thirds  the 
length  of  the  head,  descending  on  the  sides. 

Dimensiom. 

mm. 

Tip  of  snout  to  vent ; 39 

Tip  of  snout  to  poBterior  edge  of  tympanum 13 

Width  of  head 14 

Width  of  interorbital  space 5 

Length  of  tibia 20 

Remarks. — ^This  species,  of  which  the  expedition  brought  home 
only  one  specimen,  resembles  Bufo  coniferus  Cope,  but  has  larg^ 
parotoids  and  shorter  legs,  especially  fore  legs;  the  upper  surface  of 
the  body  including  head  is  evenly  covered  with  small  spinose  warts, 
and  there  are  no  cone-shaped  spines  on  sides  of  neck  and  body;  the 
cranial  crests  are  lower,  those  of  the  canthus  rostrahs  more  straight 
and  distant;  profile  of  snout  much  more  projecting,  the  nostrils 
being  situated  anterior  to  the  lip. 

From  Bufo  ocJcendoni  Boulenger  *  (type-locality  Marcapata  Valley, 
eastern  Peru)  the  present  species  differs  in  the  more  projecting  snout, 
the  very  distinct  tympanum,  the  large  inner  metatarsal  tubercle,  the 
densely  and  xmifonnly  spinose  upper  parts,  and  the  larger  parotoids. 

SLKUTHBRODACTYLUS  BIN OHAIO,  IMW  ^pddet. 

Diagnosis. — ^Toes  nearly  free;  belly  granular;  upper  surface  smooth; 
head  moderate,  without  bony  ridges;  vomerine  teeth  in  two  small 
transverse  series  between  or  slightly  behind  the  choanse;  tympanum 
distinct,  about  two-fifths  or  on&-third  the  diameter  of  the  eye. 

HabUcU. — ^Peru. 

Type-specimen. — Cat.  No.  49559,  U.S.N.M.;  Cuzco,  Peru,  about 
11,500  feet  altitude;  July  9,  1911. 

Description  of  type-specimen. — ^Tongue  large,  ^roimded,  entire 
behind;  vomerine  teeth  in  two  small  transverse  series  between,  or 

1  Ann.  ICag.  Nat.  Hist  (7),  voL  10, 180%  p.  896. 
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slightly  behind  choanse;  snout  longer  than  orbital  diameter;  canthus 
rostralis  distinct,  rounded;  nostril  nearer  the  tip  of  the  snout  than 
the  eye;  interorbital  space  very  slightly  convex,  somewhat  wider 
than  eyelid;  tympaniun  distinct,  about  one-third  the  diameter  of 
the  eye;  fingers  moderate,  first  shorter  than  second;  toes  moderate, 
nearly  free;  disks  mediiun,  rounded;  large  inner  metatarsal  tubercle, 
no  outer;  tibiotarsal  articulation  of  extended  hind  limb  reaches 
center  of  eye;  skin  of  upper  surfaces  smooth,  with  no  tubercles; 
underside,  including  throat,  granular;  a  strong  pectoral  fold;  a 
slightly  raised  smooth  dermal  ridge  from  eye  over  tympanum. 
Color  (in  alcohol)  above  olive  gray;  a  blackish  brown  hammer-shaped 
spot  on  top  of  head  between  eyes;  a  blackbh  brown  loreal  band 
edged  above  with  a  very  distinct  whitish  line  from  tip  of  snout 
through  eye,  the  whitish  line  occupying  the  edge  of  the  upper  eyelid, 
and  over  ear  to  shoulder;  an  indistinct  whitish  line  on  upper  lip; 
back  with  three  longitudinal  series  of  blackish  brown  spots,  the  outer 
ones  fused  into  more  or  less  continuous  bands;  l^s  cross-barred; 
imderside  pale,  posterior  aspect  of  femur  with  indications  of  small 

whitish  spots. 

Dimensions. 

mill. 

Tip  of  snout  to  vent 22 

Width  of  head 8 

Diameter  of  eye 3 

Diameter  of  tympanimi 1 

Fore  leg  from  axilla 12 

Hind  leg  from  vent 32 

Vent  to  heel * 18 

Remarks. — ^In  the  younger  specimens  the  tympanum  appears 
smallest.  In  the  youngest  it  is  rather  indistinct,  the  vomerine  teeth 
are  absent  and  the  color  pattern,  including  the  light  canthal  line, 
more  obscure. 

Named  in  honor  of  Prof.  Hiram  Bingham,  the  leader  of  the  Yale 
Peruvian  Expedition. 

SLKUTHBRODACTYLUS  FOOTSI,  IMW  ^pddet. 

Diagncma. — ^Toes  free;  upper  and  lower  surfaces  strongly  tuber- 
cular; head  moderate  without  bony  ridges;  vomerine  teeth  in  two 
small  patches  inside  of  and  on  a  level  with  posterior  border  of  choansB; 
tympanum  indistinct,  less  than  one-third  the  diameter  of  the  eye. 

Habitat. — ^Peru. 

Type-apmmen. — Cat.  No.  49562,  U.S.N .M.;  Tincochchaca,  Peru, 
7,000  feet  altitude;  August  8,  1911. 

Description  of  type^pecimen. — ^Tongue  rather  large,  somewhat 
jheart-shaped  behind;  vomerine  teeth  in  two  small  patches  inside  of 
and  on  a  level  with  the  posterior  border  of  the  choan®;  snout  short, 
not  longer  than  the  orbital  diameter;  canthus  rostralis  angular;  inter- 
orbital space  flat,  very  wide,  one  and  one-half  times  as  wide  as  upper 
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eyelid;  tympaniun  rather  obscure,  small,  less  than  one-fourtii  the 
diameter  of  eye;  fingers  moderate,  fijrst  shorter  than  second;  toes 
moderate,  free;  disks  rather  large,  rounded;  large  inner  metatarsal 
tubercle,  no  outer;  tibio-tarsal  articulation  of  extended  hind  limb 
reaches  center  of  eye;  skin  of  entire  animal  above  and  below,  includ- 
ing soles  of  feet,  strongly  granular,  the  granules  or  rounded  luberdes 
of  the  upper  surface  about  the  same  size  as  those  of  the  lower,  but  not 
so  close  together;  a  weak  pectoral  fold;  a  strong,  tubercular  supra- 
tympanic  fold  from  eye  backward  to  above  shoulder.  Color  (in 
alcohol)  above  dark  drab,  sprinkled  with  minute  dark  dots;  a  large 
irregular,  X-shaped  dark  brown  mark  beginning  on  the  eyelids  and 
extending  to  the  sacrum,  the  lines  crossing  behind  the  head;  a  dark 
band,  light-edged  above,  from  nostrils  throu^  eye  and  ear  to  sides 
of  body  where  it  dissolves  into  numerous  minute  dark  spots;  limbs 
cross-barred;  hind  aspect  of  femur  marbled  with  dusky  and  with  the 
indication  of  a  pale  longitudinal  whitish  line,  more  or  less  interrupted. 

Dimennons. 

Tip  of  snout  to  vent 19 

Width  of  he^d 8.5 

Diameter  of  eye 2. 5 

Diameter  of  tympanum 0. 5 

Fore  leg  from  axilla 12 

Hind  leg  from  vent 29 

Vent  to  heel 17 

Remarks. — In  a  second  specimen,  about  the  same  size  as  the  type, 
the  ground  color  is  paler  and  the  dark  color  pattern  consequently 
better  contrasted.  A  slightly  younger  specimen,  from  the  same 
locality,  has  this  pattern  less  conspicuous,  the  X  mark  not  being 
solid  dark,  but  only  its  edges  outlined  by  dusky  lines. 

Named  in  honor  of  Prof.  H.  W.  Foote,  the  naturalist  of  the  expedi- 
tion. 

LBPTODACTYLUS  RUBmO  (Cope)F 

A  single  specimen  was  collected  at  San  Miguel,  at  an  altitude  of 
6,000  feet.  It  is  very  much  hardened  and  shrunken,  hence  there  is 
some  uncertainty  as  to  the  characters  of  the  toes  and  the  glandular 
ridges.  The  toes  do  not  seem  to  be  provided  with  a  dermal  margin 
and  the  upper  surface  appears  to  be  smooth  without  folds  on  back  or 
sides.  The  tongue  is  entire  behind;  the  vomerine  teeth  are  arranged 
in  two  straight  series  behind  and  not  extending  outward  beyond  the 
center  of  the  large  choansa.  The  color  (in  alcohol)  above  is  a  kind  of 
bluish  gray;  on  each  side  of  the  back  as  far  as  the  sacrum  is  a  nairow 
blackish  dorso-lateral  line,  and  on  the  sacrum  numerous  small  roimded 
blackish  spots;  there  is  a  broken  blackish  line  on  the  upper  lip;  the 
underside  of  the  body  is  dark  brown  with  numerous  whitish  dots, 
that  of  the  hind  legs  whitish  marbled  with  small  dark  brown  spots. 
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Class  REPTILIA. 

Suborder  SAURIA. 

STBNOCBRCUS  BRVINOZ*  new  spedet. 

Diagnosis. — ^Posterior  dorsal  scales  considerably  smaller  than  ven- 
trals;  caudal  scales  much  longer  than  ventrals;  not  spinose;  anterior 
border  of  ear  without  spines  or  lobules. 
HdbiUU. — ^Peru. 

Type-specimen. — Cat.   No.  49550  U.S.NJif.;  Huadquinia,  Peru, 
5,000  feet  altitude;  wet  season,  1911. 

Description  of  type-specimen. — ^No  pterygoid  teeth;  scales  on  top 
of  head  small,  flat,  pitted;  two  rows  of  scales  on  interorbital  'space; 
two  rows  of  large,  supraocular  scales,  those  of  the  inner  row  broader 
than  long;  occipital  smaller  than  those  surrounding  it;  anterior 
border  of  ear  smooth,  without  projecting  spines,  the  scales  forming 
the  margm  not  differentiated  in  any  way;  sides  of  neck  longitudinally 
folded;  underside  of  neck  smooth;  a  strong  vertical  fold  in  front  of 
the  humerus;  body  rather  depressed;  dorsal  scales  small,  obtusely 
keeled,  not  mucronate,  those  on  median  line  slightly  larger  but  form- 
ing no  denticuiation,  the  lateral  ones  anteriorly  granular,  increas- 
ing in  size  toward  the  median  line  and  posteriorly,  the  largest  ones 
considerably  smaller  than  the  ventrals  and  much  smaller  .than  the 
caudals;  sides  of  neck  and  body  finely  granular;  gular  scales  small, 
but  much  lai^er  than  lateral  granules;  ventrals  considerably  larger 
than  largest  dorsals,  rounded,  imbricate,  smooth;  adpressedhind 
leg  reaches  the  eye;  fifth  toe  nearly  as  long  as  second;  legs  above 
with  keeled  scales  larger  than  largest  dorsals;  tail  about  one-third 
longer  than  head  and  body,  cylindrical,  covered  with  distinct  rings 
of  strongly  keeled,  blimt  scales  almost  twice  as  large  as  ventrals. 
Color  (in  alcohol)  above  greenish  gray,  marbled  with  dusky  and 
speckled  with  whitish  rounded  dots;  a  narrow,  blackish,  transverse 
band,  edged  behind  with  lai^er  nearly  continuous  whitish  spots 
from  one  humeral  fold  to  the  other,  barely  interrupted  on  the  dorso- 
xnedian  line;  legs  and  tail  above  cross  barred  with  dus^;  throat 
greenish  white  with  darker  bluish-green  marblings  on  the  side  of 
neck;  underside  whitish. 

Dimentions. 

mm. 

Total  length .' 84 

Tip  of  snout  to  vent 36 

Vent  to  tip  of.tail 49 

Tip  of  snout  to  ear 10 

Width  of  head 7 

Forel^ 17 

Sindleg 26 

80459"— Proc.N.M.vol.45— 13 35 
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Remarks. — ^This  species  is  easily  distinguisihed  from  the  other 
Peruvian  species  of  this  genus  by  the  smallness  of  its  dorsal  scales. 
In  manf  respects  it  resembles  Sienccercua  humeralis  from  Ecuador, 
but  differs  materially  in  the  absence  of  a  trace  of  denticulation  in 
front  of  the  ear  and  in  the  much  lai^er  caudal  scales. 

Named  for  Dr.  William  G.  Erving,  the  siu^eon  of  the  Yale  Peru- 
Tian  expedition  of  1911. 

UOUniffUS  ANHBCTBNS  BtHtottr. 

Eleven  specimens  collected  between  Cotuhuasi  and  Cliuquibamba, 
at  an  altitude  of  15,500  feet  above  the  sea,  agree  substantially  with 
Doctor  Boulenger's  description.*  He  indicates  ''two  longitudinal 
series  of  scales  on  the  frontal  region/'  but  the  specimens  before  me 
show  considerable  variation  in  this  respect,  six  having  one  row  and 
five,  two  rows.  The  scale  rows  around  the  middle  of  the  body  vary 
between  56  and  70,  two  having  56,  one  58,  three  60,  two  62,  two  68, 
and  one  70.  The  anal  pores  of  the  males  vary  between  4  and  7,  one 
having  4,  two  6,  and  three  7. 


ORBOSAURUS  LACBRTUS,  m 

Diagnosis. — No  loreal;  three  supraoculars;  two  subm^ital  pairs  in 
contact;  twelve  longitudinal  series  of  ventrals;  anterior  row  of  pre- 
anals  two,  posterior  four  to  six. 

Hdbiiat. — ^Peru. 

Type^pecimen.—C9Lt.  No,  49551,  U5.N.M.;  Tincochchaca,  7,000 
feet  altitude;  August  10,  1911. 

Description  oftype^pecimen. — ^Adult  male.  Fronto-nasal  quadran- 
gular, as  broad  as  long;  frontal  pentagonal,  narrower  behind;  fronto- 
parietals as  long  as  frontal,  but  narrower;  parietals  and  interparietal 
subequal,  the  latter  seven-sided;  three  occipitals,  the  lateral  ones  as 
large  as  the  large  supraoculars,  the  median  one  smaller  pentagonal; 
three  supraoculars,  the  anterior  smaller,  descending  in  front  of  eye; 
no  loreal;  a  row  of  scales  between  eye  and  supralabials;  temporals 
large,  especially  upper  row;  six  upper  and  six  lower  labials;  one 
anterior  unpaired  chin-shield  followed  by  two  pairs  in  contact; 
eleven  transverse  rows  of  scales  between  chin-shields  and  coUar,  a 
series  of  granules  between  fourth  and  fifth  rows,  collar-shields  ten; 
dorsal  scales  elongate  quadrangular  in  transverse  rows  weakly  keeled, 
the  median  row  often  consisting  of  Subdivided  or  incomplete  shields, 
twenty-one  in  a  row  across  the  back,  and  separated  on  each  side  from  the 
ventrals  by  about  two  rows  of  coarse  granules;  forty  scale  rows  from 
occiput  to  base  of  tail;  ventrals  large,  quadrangular  in  twelve  lon- 
gitudinal and  twenty-one  transverse  series;  six  large  preanal  scales, 
two  in  the  anterior  row,  four  in  the  posterior;  six  femoral  pores  on 
each  side;  tail  about  one-fourth  longer  than  head  and  body,  the  scales 

>  Ann.  Hag.  Nat.  Hist.  (7),  vol.  7, 1901,  p.  640. 
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like  those  of  the  body,  except  the  median  pair  on  the  underside  which 
are  relatively  broader,  being  nearly  square.  Color  (in  alcohol)  above 
dark  brownish  gray  with  three  blackish  stripes  continued  on  the  tail, 
one  median  and  one  on  each  side  of  the  back,  five  scales  from  the 
median  stripe;  underside  uniform  dark  plumbeous,  paler  on  throat 
and  chin. 

Dimennons. 

Total  length 113 

lip  of  snout  to  vent -. 50 

Vent  to  tip  of  tail 63 

Tip  of  snout  to  ear U 

"Width  of  head 7 

Foreleg 14 

Hind  leg 19 

Remarks. — This  species  is  most  nearly  related  to  Boettger's  Oreo- 
saurus  peteraiy  but  it  has  more  longitudinal  rows  of  ventral  scales 
and  fewer  femoral  pores.  It  also  resembles  Oreoaa/arus  oceUifer  Bou- 
lenger,  but  the  latter  has  eight  ventral  rows  and  three  pairs  of  sub- 
mentals in  contact.  Boettger's  species  is  said  to  have  come  from 
Para,  but  in  view  of  its  close  relationship  to  the  two  Peruvian  species, 
and  the  further  fact  that  the  other  species  of  the  genus  are  confined 
to  C!olombia,  Ecuador,  Peru,  and  Bogota,  there  is  good  reason  for 
doubting  its  occurrence  in  Brazil,  the  more  so  since  the  unique  type- 
specimen  in  Museum  Senckenbergianum  was  obtained  in  1849  from 
the  museum  in  Mailand. 

The  Yale  Peruvian  expedition  of  1911  obtamed  six  specimens  of 
this  species,  five  from  the  type-locality  and  one  from  Ollantaytambo 
on  July  20,  2,000  feet  higher  up. 

There  is  considerable  variation  both  in  coloration  and  in  number 
of  scale  rows.  Thus  the  number  of  scales  from  occiput  to  base  of 
tail  varies  between  38  and  46;  that  of  scales  across  the  back  between 
21  and  23;  and  that  of  the  ventrals  from  collar  to  vent  from  21  to 
26.  The  preanals  of  the  posterior  row  vary  between  4  and  6.  In 
the  younger  specimens  the  lateral  dorsals  diminish  in  size  toward  the 
lateral  granules,  the  outermost  ones  being  scarcely  distinguishable 
from  them.  Variation  in  color  consists  chiefly  in  the  lighter  or  darker 
groimd  color  and  the  presence  or  absence  of  the  median  dorsal  dark 
stripe;  one  specimen  has  the  dorsal  region  irregularly  sprinkled  with 
dusky  dots  and  in  most  of  the  specimens  is  there  trace  of  a  light  upper 
edge  to  the  dorso-lateral  dusky  stripe. 

Saborder  SBRPENTSS. 
CLELIA  CLOELIA  (Dtadin). 

A  single  snake  was  collected  by  the  expedition.  It  was  taken  at 
Huadquinia,  altitude  about  5,000  feet.  Its  scale-formula  is  as  fol- 
lows: 8C.  19;  verUr.  206;  an.  1;  ca/ud.  91;  supraldb.  7;  oc.  1+2; 
temp.  2+3. 
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NEW  LAND  SHELLS  FROM  THE  PHILffPINE   ISLANDS. 


By  Paul  Babtsch, 

Ainstant  Qurator  Division  of  MoUtuhs,  United  States  National  Museum, 


The  United  States  National  Museum  has  recently  received  an 
extremely  interesting  collection  of  land  shells  from  the  Hon.  Dean  C. 
Worcester,  secretary  of  the  interior  of  the  Philippine  Islands.  The 
shells  were  collected  by  him  on  two  small  and  little-visited  islands, 
Calusa,  the  westernmost  of  the  Cagayanes  Islands,  and  Olanivan,  the 
northern  of  the  Sarangani  group  oflf  southeastern  Mindanao. 

The  three  species  in  the  lot  are  all  new;  their  affinity  will  be  dis- 
cussed under  each  species,  descriptions  of  which  follow. 

OBBA  WORCSSTERI,  new  spedet. 
Plate  43,  figs.  1-3. 

Shell  lenticular,  marked  by  decidedly  retractive  lines  of  growth  and 
very  fine,  closely  spaced  spiral  striations,  excepting  the  first  whorl 
(the  nucleus),  which  is  smooth.  The  following  whorl  is  light  horn- 
yellow;  the  succeeding  turn  gradually  darkens  to  chocolate  brown 
On  the  third  whorl  three  spiral  bands  of  chocolate  brown  become 
apparent,  which  eventually  cover  more  of  the  space  between  the 
sutures  and  the  periphery  than  the  buff  flushed  areas  that  separate 
them.  The  middle  one  of  these  three  bands  is  the  darkest  and 
widest  and  occupies  the  middle  of  the  whorls  between  the  sutures. 
The  posterior  band  is  separated  from  the  summit  by  a  very  narrow 
light  zone;  the  spaces  separating  the  median  from  the  anterior  and 
posterior  bands  are  of  equal  width  and  as  wide  as  the  median  dark 
zone.  Periphery  strongly  keeled.  Base  moderately  broadly  umbili- 
cated;  marked  by  two  brown  bands,  the  first  of  which,  the  narrower, 
is  separated  from  the  periphery  by  a  very  narrow  light* line;  the  sec- 
ond, which  equals  the  median  band  of  the  spire  in  width,  is  a  little 
farther  anterior  to  the  other  band  than  its  own  width.  The  light 
zone  separating  these  two  bands  and  the  rest  of  the  base,  yellow  with 
a  greenish  flush.  Aperture  suboval,  somewhat  angulated  at  the 
junction  of  the  superior  and  basal  lip;  the  angle  corresponding  to 
the  peripheral  keel;  peristome  thickened  and  reflected;  basal  lip 
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without  tooth;  parietal  wall  provided  with  a  thick  cord  which  joins 
the  outer  and  basal  lips  and  practically  renders  the  peristome  com- 
plete. The  peristome  is  white,  excepting  at  the  peripheral  ang^e 
where  the  brown  band  continues  over  it. 

Type. — Cat.  No.  252067,  U.SJT.M.  This  and  37  specimens  were 
collected  by  ihe  Hon.  Dean  C.  Worcester  on  Olanivan  Island  (Saran- 
gani  group).  The  type  has  4^  whorls  and  measures:  Altitude,  9.5 
mm.;  greater  diameter,  24  mm.;  lesser  diameter,  20.3  mm. 

Ten  additional  specimens  taken  at  random  yield  the  following  data: 


Number 

Altttude. 

Greater 

Lesser 

of  whorls. 

diameter. 

diameter. 

mfii. 

min. 

mm. 

4.3 

10 

22.5 

10 

4.5 

0.5 

23 

10 

4.6 

10.5 

24 

20 

4.3 

0.5 

23 

10.6 

4.4 

10 

22 

18.5 

4.5 

10 

22 

18.8 

4.6 

10.2 

20.4 

17.3 

4.5 

10 

22.7 

10.7 

4.4 

10.3 

23.2 

10.3 

4.3 

10 

21.3 

18 

This  species  is  nearest  related  to  Ohbina  saranganica  Hidalgo, 
which  comes  from  Sarangani  Island.  This  is  a  much  larger  race,  a 
specimen  of  4.3  whorls  measuring:  Altitude,  13.4  mm. ;  greater  diame- 
ter, 36.4  mm.;  lesser  diameter,  29.7  nmi. 

COCm.OSTTLA  CALX7SASN8IS,  new  spedet. 
Plate  43,  figs.  9,  10, 12-14. 

Shell  depressed,  conic  to  ovate,  marked  by  fine,  decidedly  retractive 
lines  of  growth  and  very  fine,  closely  spaced  spiral  striations.  Ground 
color  of  the  first  three  whorls  white,  while  that  of  the  subsequent 
whorls  is  suffused  with  sage  green  on  the  base,  with  a  band  of  greenish 
color  in  front  of  the  suture  on  the  last  whorl  which  leaves  a  whitish 
border  on  both  sides  of  the  median  brown  band,  or  the  whole  ground 
color  may  be  nearly  white  if  slightly  weathered.  Beginning  with 
the  second  whorl,  a  faint  broad  brown  spiral  band  makes  its  appear- 
ance on  the  middle  of  the  space  between  the  summit  and  Uie 
periphery  of  the  whorls,  increasing  steadily  in  intensity  until  it 
acquires  a  deep  chocolate  brown  on  the  last  turn.  A  second  brown 
band,  equaling  the  above  in  width,  encircles  the  whorls  immediately 
anterior  to  the  periphery.  Aperture  moderately  large;  columella 
oblique,  white;  peristome  reflected,  white.  Color  bands  within  the 
outer  lip  as  intense  as  on  the  exterior. 

Six  specimens  of  this  species  were  collected  by  the  Hon.  Dean  C. 
Woroester  on  Caluga  Island  (Cagayanes). 

Type.— CB.t.  No.  252069,  U.S.N3f . 
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These  yield  the  following  measurements: 


Number 

Altitude. 

Greater 

Leoer 

of  whorls. 

diameter. 

diameter. 

mm. 

mm. 

mm* 

5.« 

81.8 

27 

26.6 

6.3 

26.8 

23.6 

21 

6 

26 

26.8 

23.7 

4.8 

23 

24.4 

21.3 

4.4 

20.7 

23.6 

20 

4.4 

20.3 

21.8 

18.6 

This  species  is  nearest  related  to  CocTUostyla  tenera  Sowerby, 
from  Mindoro.  The  latter  is  of  much  more  constant  form  and  size 
and  has  instead  of  the  green  suffusion  a  narrow  green  spiral  band  a 
little  anterior  to  the  summit  and  a  second  one  of  about  equal  width 
a  little  nearer  to  the  subperipheral  brown  band  than  to  the  median. 
The  median  brown  band  also  extends  to  the  very  tip  of  the  shell. 

Three  specimens  of  C.  tenera  Sowerby  yield  the  following  data: 


Number 
of  whorls. 

Altttode. 

Greater 
diameter. 

Leaser 
diameter. 

4.9 

5 

6 

mm. 
26.2 
26.7 
24.5 

mm, 
27.6 
27.4 
26.2 

Tiim. 
22.4 
23.6 
22 

COCm*OSTTLA  OLAllIVAlfBNSIS,  new  tpedei. 
Plate  43,  figs.  4-S,  11. 

Shell  broadly  depressed  conic;  entire  surface  marked  by  fine,  de- 
cidedly retractive  lines  of  growth  and  very  fine,  closely  spaced  spiral 
striations.  Groimd  color  white,  slightly  suffused  with  yellowish,  or 
even  white  with  a  suffusion  of  light  russet  vinaceous ;  the.  dark  tint,  if 
present,  is  usually  on  the  later  whorls.  In  addition  to  the  ground 
color,  the  whorls  are  marked  with  a  deep  chestnut  band  at  the  periph- 
ery; the  sunmiit  of  the  succeeding  turns  leaving  this  exposed  as  a 
suprasutural  band.  The  extreme  appressed  summit  of  the  whorls  is 
also  edged  with  a  very  narrow  zone  of  dark  chestnut  which  is  usually 
covered  by  a  hydrophanous  yellowish  white  band  that  extends  over 
the  posterior  fourth  of  the  space  between  the  summit  and  the  periph- 
ery of  the  whorls.  The  rest  of  this  space  is  covered  by  several  very 
narrow  spiral  hydrophanous  lines.  Base  marked  by  a  rather  broad 
hydrophanous  band,  situated  immediately  anterior  to  the  periphery; 
a  second  one  of  about  half  the  width  of  this  encircles  the  base  at 
the  posterior  extremity  of  the  anterior  fourth,  while  between  these 
two  there  appear  to  be  several  additional  slender  hydrophanous 
lines.  The  base  of  the  columella  is  encircled  by  a  narrow,  dark  chest- 
nut zone,  which  is  sometimes  interrupted,  and  in  some  instances 
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fades  to  yellow.  The  anterior  end  of  the  cdnmella  is  tinged  on  the 
inside  by  this  purple  zone  in  those  specimens  in  which  this  color 
appears  intense;  in  the  weakest  colored  ones  it  is  almost  white. 
Peristome  usually  white,  or  nearly  so,  in  some  individnals  Yerj 
slightly  suffused  with  russet  vinaceous. 

EleT^n  specimens  of  this  species  were  collected  by  Mr.  Worcester 
on  Olanivan  Island,  Philippine  Islands,  which  yield  the  foUowijig 
data: 


Nomber 

AlUtode. 

QrMter 

Lemr 

ofwborls. 

diazneter. 

diamelBr. 

mm. 

mm. 

mm. 

4.3 

17.5 

2S.3 

122 

4.3 

19 

25 

21 

4.3 

17 

34.4 

2L2 

4.4 

16.5 

24 

21 

4.5 

17.6 

25. 6 

22 

4.2 

16.2 

23.7 

21.1 

4.5 

17 

34.5 

ao.8 

4.3 

17 

23.8 

ao.5 

4.3 

16.3 

23.5 

22.3 

4.5 

18.3 

2G.0 

22.5 

4.4 

18 

26.2 

22.5 

iType. 

This  species  is  nearest  related  to  C.  saranganica  Mdllendorff.  It 
differs  from  it  by  its  uniformly  lesser  size  and  coloration,  which  is  is 
every  way  much  darker,  half  of  the  base  about  the  columella  being 
chestnut  brown  and  the  entire  peristome  being  of  a  light  purplkh 
brown  color. 

Type.— Cat.  No.  262068,  U.S.NJ4. 

Six  specimens,  of  GoMoatyla  sanmgamca,  MoUendorff  Cat.  No. 
195405,  U.S.N.M.,  received  from  the  von  MoUendorff  collection,  oodm 
from  Balut  Island,  one  of  the  Sarangani  group.  These  yield  the  f(d- 
lowing  data: 


Number 

Altitode. 

Qreater 

Lesser 

ofwhorla. 

diazneter. 

diameter. 

mm. 

mm. 

mm. 

4.3 

10.5 

28.5 

24 

4.4 

21.5 

20.3 

24.3 

4.1 

19.8 

27.5 

23.3 

4.3 

10.8 

30 

24.4 

4.3 

18 

28 

23.5 

4.4 

10.8 

26.5 

22.2 

Cochlostyla  saraTiganica  Mdllendorff  is  not  Coehlashfla  indusiaia 
Pfeiffer,  as  supposed  by  Hidalgo.    That  is  quite  a  different 
and  comes  from  Tukan  Bessi,  an  island  southeast  of  Celebes. 
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EXPLANATION  OF  PLATE  43. 
(All  figures  are  natural  siae.) 

Fig.  1.  066a  worceaterif  top  view.    Type.     See  page  549. 

2.  066a  worcesteri,  profile  view.    Type. 

3.  066a  worcesteri,  basal  view.    Type. 

4.  Cochlo$tyla  olanivaneruiB,  top  view.    Type.    See  page  551. 

5.  Cochlostyla  olanivaneruiBy  profile  view.    Type. 

6.  CoMostyla  olanivoTunns,  basal  view. 

7.  Cochlostyla  olanivanensiSf  profile  view. 

8.  Cochlostyla  olanivoTunsiSf  baaal  view.    Type. 

11.  Cochlostyla  olanivanensis,  baaal  view. 

Figures  6,  7,  and  11  showing  the  variations  of  the  dark  basal  area. 

9.  Cochlostyla  calusaensis,  profile  view.    See  page  550. . 
10.  Cochlostyla  calusaensiSy  profile  view. 

12.  Cochlostyla  calusaensis,  top  view.    Type. 

13.  Cochlostyla  calusaensiSf  profile  view.    Tyx>e. 

14.  Cochlostyla  caltisaensis,  basal  view.    Type. 

Figures  9, 10,  and  13  show  variations  in  size  and  shape  of  shell. 
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New  Land  Shells  from  the  Philippine  Islands. 
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DESCRIPTION  OF  A  NEW  FOSSIL  FERN  OF  THE  GENUS 
GLEICHENIA  FROM  THE  UPPER  CRETACEOUS  OF 
WYOMING.  

By  Frank  H.  Knowlton. 

Cuitodian  of  Meaozoic  plants.  United  States  National  Museum, 


The  family  GleicheniacesB  is  imdoubtedly  a  very  old  one,  though 
there  is  perhaps  still  reasonable  doubt  as  to  its  being  quite  so  ancient 
as  it  was  at  one  time  beheyed  to  be.  The  genus  Oleichenites,  so  named 
on  account  of  its  supposed  affinity  to  the  Uving  family,  was  instituted 
by  Goppert  *  for  certain  fronds  from  the  Carboniferous  of  Silesia,  but 
this  group  was  evidently  composite  and  the  several  species  have  been 
allocated  in  Neuropteris,  Sphenopteris,  Eremopteris,  etc.,  some  or  all 
of  which  are  now  known  to  be  included  in  the  Pteridosperms.  A 
number  of  other  Carboniferous  fronds,  such  as  Mariopt^ris  ZeSHeac, 
Diploihmema  Stur,  etc.,  on  accoimt  of  their  regular,  dichotomous, 
gleichenoid  habit  of  branching,  have  a  more  or  less  strong  resemb- 
lance to  the  living  GleicheniacesB,  but  both  these  forms  are  now 
placcfd  in  the  Pteridosperms,  and  the  dichotomous  branching  can 
not  be  regarded  as  establishing  affinity  to  the  living  family.  Much 
more  important  in  this  connection  are  specimens  showing  the  arrange- 
ment and  character  of  the  fruiting  organs,  but  even  when  these  are 
present  great  caution  is  necessary  since  the  accidents  of  preservation 
may  render  a  correct  interpretation  difficult,  if  not  impossible.  Thus, 
Williamson '  figured  from  the  English  Coal  Measures  a  specimen  which 
he  regarded  as  the  ''sporangium  of  a  fern  allied  to  the  Gleicheniaceso 
or  Schizaeacese,"  which  certainly  appears  to  possess  a  complete 
annulus,  but  this  has  been  interpreted  by  later  authors  as  a  nustaken 
observation  on  an  exannulate  Marattiaceous  sporangimn.  A  much 
better  case  appears  to  be  made  out  for  the  fruit  of  Oligocarpia  of 
Gdppert  (especially  0.  hrongniarti  Stur),  these  being  small  ferns  with 
Sphenopteroid  foUage  bearing  circular  son  made  up  of  from  6  to  10 
pyriform  sporangia.  ZeiUer*  in  particular  has  claimed  that  they 
show  a  complete  transverse  annulus,  and  though  this  has  been  ques- 

i  Syst.  FiL  Foas.,  1836,  p.  181. 

>  Phflos.  Tiaos.,  vol.  107,  pt.  1, 1877,  pi.  7,  Hgfi,  37, 38. 

t  Basstn  HoaiUer  du  Valenctannes,  Floce  ftnsile,  1888,  p.  68  et  seq. 
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tioned  by  Stiir,  Solms-Laubach,  Schenk,  and  others,  Scott/  who  has 
seen  some  of  the  material,  incUnes  to  give  it  credence.  He  says: 
^'Each  sporangium  shows  a  transverse,  or  somewhat  oblique  annulus, 
just  as  in  that  genus  [Oleichenia];  though  some  authors  have  denied 
that  the  apparent  annulus  is  really  distinct  from  the  rest  of  the  spo- 
rangial  wfiJl,  the  inspection  of  the  specimens,  especially  those  of  0. 
rohustior  Stur,  leaves  no  doubt  that  the  former  interpretation  is 
correct." 

Briefly,  to  simi  up  the  arguments  for  the  presence  of  the  ddche- 
niace»  in  the  Paleozoic,  it  may  be  admitted  that  the  dichotomous 
branching  can  not  be  taken  as  proof  positive  of  Gleicheniaceous 
affinity,  but  with  the  fruiting  characters  the  question  seems  to  be  on  a 
slightly  better  plane.  That  the  fruit  in  Oligocarpia  is  disposed  in  a 
circular  sorus  composed  of  from  6  to  10  pyriform  sporangia,  there 
can  not  be  doubt,  but  whether  they  have,  or  have  not,  an  annuli]^  is 
perhaps  not  definitely  settled.  If  the  annulus  is  indisputably  present, 
this  genus  should  apparently  be  r^arded  as  closely  allied  to,  if  not, 
indeed,  belonging  to,  the  QleicheniacesB,  while  the  absence  of  the 
iiomplete  annulus  would  refer  it  to  the  Marattiaceae.  We  may  con- 
clude with  Seward,*  who  says:  "We  find  in  Carboniferous  types 
undoubted  indications  of  anatomical  and  other  features  whicdi  in 
succeeding  ages  became  the  marks  of  Gleicheniace®." 

The  presence  of  the  OleicheniacesB  in  the  Triassic  and  Jurassic  is 
attested  at  a  number  of  points,  though  not  all  the  forms  so  considered 
by  their  authors  can  always  be  accepted.  Thus,  Fontaine's  genus 
Jkertenaides,  from  the  Upper  Triassic  of  Virginia,  is  now  generally 
accepted  as  being  Marattiaceous;  it  lacks  the  characteristic  forking 
of  Oleicheniaj  but  has  the  4  to  6  sporangia  arranged  in  a  circular  sorus. 
From  the  Upper  Triassic  of  Basel  Leuthardt'  has  described  a  species 
as  Qkichenites  gracilis  j  which  shows  the  sori  composed  of  5  sporangia, 
each  sporangium  with  a  horizontal  annulus,  and  Schenk  has  figured  a 
species  as  Oleichenites  microphyUus  from  the  Rhaetic  of  Franconia, 
but  no  fruiting  organs  have  been  found  for  it. 

In  the  Jurassic  the  forms  referred  to  the  Gleicheniacese  become 
increasingly  evident,  though  relatively  few  have  the  sporangia  pre- 
served. So  many  of  these  have  the  small  rounded  pinnules  and  the 
dichotomous  habit  of  branching  so  very  Uke  the  Gleidxenias  that  there 
can  be  little  or  no  doubt  as  to  the  correctness  of  their  reference  to  this 
family. 

In  the  Cretaceous  the  Gleicheniace»  were  evidently  well  established 
and  widely  distributed,  for  in  the  Wealden  we  find  them  present  in 
England,  Belgium,  North  Germany,  and  other  localities,  while  in  the 

1  studies  tn  FossQ  Botany,  ed.  3,  voL  1, 1906,  p.  290. 

s  Fossil  Plants,  vol.  2, 1910,  p.  361. 

•  Die  Kfliqwcflom  yon  Nenewelt  bei  Basel,  Abb.  S<diweix.  PaL  Qes.,  vol.  31, 1904,  p.  40,  pi.  18  ^if.  S. 
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United  States  remains  so  described  are  known  from  the  Kootenai, 
Dakota,  Raritan,  and  in  the  Montana.  From  the  Kome  (Urogonian) 
of  Greenland  Heer  has  described  many  beautifully  preserved  exam- 
ples, a  few  of  which  show  the  characteristic  sporangia. 

In  the  course  of  investigations  by  the  United  States  Geological  Sur- 
vey into  the  coal  resources  of  the  West  that  have  been  going  on  for  the 
past  six  or  eight  years,  many  beautifully  preserved  ferns  have  been 
found,  among  them  a  considerable  number  that  clearly  belong  to 
Oleichema}    The  specimens  here  considered  may  be  known  as : 

OLBICHBNIA  PULCHBIXA,  ii«w  tpedei. 
Plate  44,  figs.  1,  2. 

Frond  probably  of  large  size,  distinctly  xerophilous  in  habit; 
primary  leaf  axis  unknown;  secondary  axis  stiflf,  naked,  terete  and 
smooth,  dichotomous,  or  pseudo-dichotomous,  the  included  bud  large, 
always  ( ?)  undeveloped;  intemodes  apparently  equal,  each  with  about 
three  or  four  pairs  of  alternate,  scattered  pinnules;  terminal  branches 
(pinnsB)  apparently  equal,  erect,  stiff,  each  with  numerous  pairs  of 
mainly  alternate,  rather  remote,  sessile,  linear-lanceolate  pinnules; 
pinnules  with  a  larger  basal  segment,  thence  cut  nearly  to  the  midrib 
into  numerous  round  moniliform  lobes,  these  being  reduced  until  near 
the  tip  they  are  merely  undulations;  margins  clearly  revolute;  midrib 
relatively  thick,  3-striate;  nervation  of  segments  obscure  but  appar- 
ently not  forked,  deUcate;  fruit-dots  (?)  immature,  minute,  usually 
about  two  to  each  segment. 

Type.— Ceit.  No.  34,446,  U.S.N.M.  (pi.  44,  fig.  2);  parortype,  Cat.  No. 
34447,  U.S.N.M.  (pi.  44,  fig.  1). 

Locality. — One-half  mile  north  of  mine  D,  Superior,  Wyoming  (sec. 
17,  T.  21  N.,  R.  102  W.). 

Geological  horizon. — Cretaceous  (Montana).  Rock  Springs  coal 
group,  Mesaverde  formation. 

This  species  is  represented  by  a  large  ntmiber  of  examples,  the  two 
figured  being  in  some  respects  perhaps  the  best.  Judging  by  analogy 
with  living  species,  it  probably  bore  fronds  of  large  size,  for  which 
supposition  there  is  some  warrant  in  larger  fragments  of  what  appear 
to  have  been  axes  lower  than  the  ones  shown  in  the  figures.  The  low- 
est segment  of  the  axis,  or  intemode,  figured  is  nearly  2  mm.  thick  and 
is  preserved  for  a  length  of  2 .5  cm.  The  intemodes  are  3  to  4  cm.  long, 
apparently  nearly  or  quite  equal,  and,  as  stated  above,  bear  3  or  4 

1  The  generic  name  GUkkeniUt,  established  by  GOppert  in  1S30  for  certain  Paleozoic  ferns,  is  not  tenable 
for  lie8on>lo  or  later  fossil  forms.  The  type  species  of  OlekhenUet  is  O.  linkU,  but  this,  according  to  the 
opinion  of  Daytd  White,  is  a  SphenopUrii  of  the  group  represented  by  S.  hoeninghauH  Brongniart,  182S^ 
iHUch  Is  the  firond  of  the  best  known  of  the  Pteridosperms,  Lyginodendron  (Lygenopteris).  The  other  four 
q»cles  originally  placed  in  the  genus  by  QOppert  are  now  distributed  among  Sphenoptertt,  NewopUrU, 
and  SremopUrit,  and  the  name  OlekhenUa  is  abandoned  for  Paleoeolc  ferns.  On  the  principle  of  "once  a 
iynooym  always  a  synonym,''  it  can  not  be  resurrected  for  subsequent  use. 


Digitized  by  VjOOQIC 


558  PROCEEDINQ8  OF  THE  NATIONAL  MUSEUM.  tol.46. 

pairs  of  alternate  remote  pinnules.  The  terminal  leafj  branches 
(pinn»)  exceeded  6  cm.  in  length.  The  pinnules  range  in  length  from 
about  1  to  2.5  cm.;  their  Mndth  is  between  2  and  3  mm.  The  pinnules 
were  clearly  coriaceous  in  texture,  as  they  appear  thick  and  rigid,  and 
have  the  margins  distinctly  revolute. 

The  presence  of  sori  in  these  specimens  is  more  or  less  in  doubt,  there 
being  only  a  number  of  minute  dots  or  pits,  usually  about  two  in  each 
segment,  that  may  represent  very  immature  fruit.  Their  relation  to 
the  veins  can  not  be  certainly  ascertained. 

The  Uving  representatives  of  the  GleicheniacesB,  upward  of  100  in 
number,  according  to  American  students,  are  compris^  in  four  genera, 
two  of  which  {Platyzoma  and  Stromatopteris)  are  monotypic.  The 
other  species  are  distributed  among  Oleichenia  proper  and  Dicranop- 
terisy  the  latter  covering  the  ground  of  the  former  section  Mertensia} 
These  are  distinguished  mainly  as  follows:  In  Dicranopteris  the  veins 
are  free,  once  or  several  times  forked,  and  the  sori  dorsal  on  the 
veins,  while  in  Olechenia  the  veins  are  simple  and  the  sori  terminal 
on  the  veins.  According  to  Underwood,*  followed  by  Maxon,'  who 
has  recently  monographed  the  American  forms,  the  genus  Oleichema 
as  now  restricted  is  not  found  in  the  New  World,  all  being  referable 
to  Dicranopteria.  It  is  beUeved  that  the  fossil  form  under  consider- 
ation, belongs,  so  far  as  the  essential  features  can  be  made  out,  to 
Oleichenia.  If  this  is  correct,  and  it  is  thought  to  be,  it  is  of  interest 
as  showing  that  in  the  late  Cretaceous  time  the  genus  Oleichenia  was 
an  inhabitant  of  America,  and  many  hundreds  of  miles  north  of  the 
present  habitat  of  any  living  representative  of  the  family. 

In  many  cases  the  absence  of  fructification  in  fossil  ferns  makes 
their  classification  more  or  less  a  matter  of  question,  but  with  the 
present  specimens  there  can  hardly  be  the  possibiUty  of  error.  The 
manner  of  forking,  the  included  terminal  bud  and  the  coriaceous, 
narrow,  moniliform  pinnules  with  revolute  margins,  are  so  exactly 
the  characters  of  Oleichenia  that  there  can  be  no  reasonable  question. 
It  19,  for  instance,  very  much  like  the  AustraUan  0.  drcinata  Swartz, 
which  is  itself  apparently  a  variable  species. 

Among  fossil  species  referred  to  Oleichenia  the  present  one  is  perhaps 
closest  to  several  described  by  Heer  *  from  the  Kome  (Lower  Cretace- 
ous) of  Greenland.  It  has  the  same  habit  as  0.  zippd  He^,  but  is 
much  smaller.  It  is  nearest  to  0.  gracilis  Heer  and  to  0.  delicatula 
Heer,  but  differs  in  regard  to  the  lobation  and  shape  of  the  pinnules. 


1  Mertenita  Is  preoccupied  by  the  BoiBgiiiaceotis  genus  of  this  i 

s  BuU.  Torr.  Bot.  Qub,  yd.  34, 1007,  pp.  243-302. 

a  North  Amer.  Flora,  vol.  10,  pt.  1, 1909,  pp.  53-^. 

« Flora  Foss.  Arot,  yoL  3  (Kreide-flora  d.  Arot.  tone),  1874,  pis.  3-11. 
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THE  ISOPOD  GENUS  ICHTHYOXENUS  HERKLOTS,  WITH 
DESCRIPTION  OF  A  NEW  SPECIES  FROM  JAPAN. 


By  Habbiet  Richabdson, 

Collaborator f  Division  of  Marine  Invertebrates,  United  States  National  Museum. 


In  1870  Herklots  *  described  the  type-species  of  the  genus  Ichthyo- 
xenus  which  was  found  parasitic  on  the  fish  Barhodes  nuiculataa 
Sleeker  from  Java.  The  mode  of  hfe  of  this  isopod  is  pecuUar  and 
interesting.  It  bores  a  hole  in  the  body  of  the  fish  just  back  of  the 
lateral  fin,  where  it  lives  with  its  mate.  It  enters  tiiis  cavity  when 
young.  As  it  grows  in  size,  it  is  unable  to  leave  the  body  of  the  fish 
and  becomes  many  times  larger  than  the  opening  through  which 
it  entered.  This  species  was  named  after  Mr.  Jellinghaus,  who  was 
the  first  to  notice  the  parasite,  which  he  called  ''songkeat,"  and  who 
in  1860  wrote  a  note  concerning  it  to  the  Socifitfi  physique  des  Indes 
n6erlandaises.'  The  fish  was  taken  from  the  River  Tjikerang, 
district  of  TjUokotot,  regency  of  Bandong. 

The  second  species  of  the  genus,  IckOiyoxenus  morUarms,  was 
described  by  Schioedte  and  Meinert '  in  1 884 .  It  was  found  on  Puntius 
8ophores  in  the  Himalayan  Mountains. 

Up  to  the  present  time  these  two  were  the  only  species  known. 

In  1908  Maj.  P.  A.  Ouwens  *  mentioned  another  host  for  IcJUhyo- 
xenvs  jeUinghausii,  the  fish  NemacTieilus  faaciatus  van  Hasselt,  from 
the  Tji-Seroema  near  Batavia. 

Not  long  ago  Dr.  Harold  Heath  wrote  to  me  concerning  some 
parasites  which  were  found  on  Japanese  fishes  from  Lake  Biwa. 
They  were  described  as  living  in  the  body  of  the  fish,  which  they 
entered  through  a  hole  bored  just  back  of  the  lateral  fin.  The 
specimens  were  sent  to  the  United  States  National  Museum  by  Mr. 
Will  Thompson,  and  the  parasites  proved  to  be  a  new  species  of 
IcMhyoxerms.    The  hosts  are  AchedognaOhus  rhombeum  (Schlegel), 

1  Ardiivefl  N^landalses  des  Soienoes,  vol.  5, 1870,  pp.  12&-137,  pi.  6,  tgfL  10-18. 
•Natmirk.  Tijdachr.  Nederi.-Iiidifi,  voL  22,  I860,  p.  378. 
<Nat.  Tidaskrift  (3),  vol.  14, 1884,  pp.  303-309,  pi.  11,  figs.  10-11. 
«NataailL  Tfjdaohr.  Nederi-Indlfi,  vol.  67, 1908,  pp.  29-36. 

Proceeoinos  U.  8.  National  Museum,  Vol.  45— No.  1995. 

559 


Digil^zed  by  VjOOQIC 


560 


PB0CBBDING8  OF  THE  NATIONAL  MUSEUM. 


TOL.4S. 


Gnaihopogcm  eUmgata  (Schlegel),  Acheilognaihu8  tdbira  Jordan  and 
Thompson,  MSS.,  AcheilognaOiua  lanceolcOum  (Schlegel),  and  Aeheir 
lognaOius  cyanostiffma  (Jordan  and  Fowler).  I  have  since  found  this 
parasite  on  A.  limbaium  Jordan  and  Snyder  from  the  same  locality. 

ICHTHTOZEinTS  JBLLIIf OHAUSn  H«kMi. 

• 

Ichthyoxmui  jeOmghaum  Hbrklotb,  AichiveB 
Ntokndaises,  vol.  5,  1870,  pp.  128-137, 
pi.  5,  figB.  10-18.— ScHKBDTB  and  Mein- 
BRT,  Naturhigtorisk  TidsBkrift  (3),  vol.  14, 
1884,  pp.  208-303,  pi.  11,  figs.  5-6.— Mai 
Wbbbb,  Zool.  Eigebniase,  vol.  2, 1892,  pp. 
557-560,  pi.  30,  fig.  1.— WnxiNK,  NatMurk. 
Tijdschr.  Nederl.-lndid,  vol.  64,  1905,  pp. 
156-161.— OuwBNS,  Natanrk.  Tijdschr. 
Nederl.  Indifi,  vol.  67,  1908,  pp.  2^^. 

Locality. — ^A  male  and  a  female,  col- 
lected by  Dr.  Owen  Bryant  and  Mr. 
William  Palmer  in 
Java,  are  in  the 
United  States  Na- 
tional Museum. 
The  host  is  not 
known. 
This  species  has  been  recorded  from  Ban- 
dong  and  Batavia.  The  specimen  in  the 
United  States  National  Museum  is  from  Buit- 
enzorg,  and  if  the  figures  of  Herklots  and 
Schioedte  and  Meinert  are  correct  it  differs 
from  the  type  in  the  following  points:  The  first 
segment  of  the  thorax  in  the 
female  has  the  anterior  mar- 
gin deeply  excavate  in  the 
middle,  the  excavation  being 
rectangular;  the  seventh 
pair  of  legs  have  the  carpus  and  merus  very  mudi 
inflated;  with  the  inner  margin  produced  in  ft 
rounded  expansion;  the  merus  is  dso  much  elon- 
gated. 

For  the  purpose  of  comparison  with  the  new 
species  from  Japan,  I  have  figured  the  specimen  in 
the  United  States  National  Museum,  which  I  have  identified  as 
IcMkyozerma  jMinghaum  Herklots.  Since  I  have  not  seen  the  type- 
species  and  find  the  Buitenzorg  specimens  so  close  to  the  description 
and  figures  of  this  form,  I  have  thought  it  best  to  do  this. 


FlQ.l. — ICHTHTOXBirUS  JXLUNQHAUSn, 
BUITENSOBa.     Fbmalk.    X  Si. 


FlO.   2.— ICHTHTOXXniTS  Wr 
UNOHAUSn,    BVITINXOBa. 

Male.    X5f. 


Fio.  3.— Ighthtoxbnus 

JXLUNOHAUSn,  Bui- 
TEMZOSO.  SSYKNTH 
LEOOPnMALB.  X  7^. 
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ICHTHTOZEM  US  JAPOITXIVSIS,  new 

Body  of  female  oblong-oTate,  almost  twice  as  long  as  wide,  13 
mm.  long,  7  mm.  wide.  Surface  smooth.  Color  pale  yellow,  with 
scattered  black  dots. 

Head  small,  triangular,  2  mm.  long,  2^  mm.  wide;  front  rounded. 
Eyes  large,  oblong,  about  1  mm.  in  length  and  separated  by  a  dis- 
tance equal  to  1  mm.  or  the  length  of  one  eye.    First  antenn»  short, 
composed  of  six  articles  and  extending  to  the 
middle  of  the  eye  or  to  the  end  of  the  fifth  ar- 
ticle of  the  second  antenna.    Second  antennsB 
composed  of  seven  articles  and  extending 
almost  to  the  post-lateral  angle  of  the  head. 
The  first  segment  of  the  thorax  is  about 
twice  as  long  in  the  median  line  as  any  of 
the  three  following,  being  1^  mm.  in  length. 
The  second,  third,  and  fourth  s^ments  are 
subequal.    The  last  three  segments  gradually 
decrease  in  length,  the  three  together  meas- 
uring li  nun.    The  anterior  margin  of  the 
first  segment  is  sinuate  in  the  middle,  the 
lateral  parts  projecting  laterally  beyond  the 
head  and  beii^  posteriorly 
constricted.    Epimera  are 
present  on  the  last  six  seg- 
ments, those  of  the  second, 
third,  and  fourth  segments 
being  narrow,  elongate  plates  occupying  the  ante- 
rior half  of  the  lateral  margin;  those  of  the  last 
three  segments  are  about  as  long  as  wide,  with  the 
posterior  extremities  rounded,  and  are  placed  just 
anterior  to  the  lateral  margin  of  their  respective 
segments. 

The  abdomen  is  deeply  immersed  in  the  thorax, 
the  lateral  parts  of  the  first  two  segments  being 
completely  covered  on  one  side,  the  second  seg- 
ment partly  showing  on  the  other  side.    The  first 
five  segments  gradually  increase  in  length,  all 
together  measuring  2^  mm.     The  sixth  or  ter- 
minal segment  is  a  little  longer  than  wide,  4^ 
mm.  long,  4  mm.  wide,  and  is  posteriorly  widely 
rounded.    Its  posterior  half  is  thin,  semitranslucent,  and  colorless, 
with  no  markings.    The  uropods  are  much  shorter  than  the  terminal 
segment  of  the  abdomen,  and  do  not  reach  its  extremity  by  a  distance 
equal  to  1  mm.;  the  branches  are  equal  in  length,  narrow,  tapering, 
with  roimded  extremities,  the  outer  one  being  slightly  narrower  than 
the  inner  one.     The  pleopods  are  also  short,  not  quite  reaching  the 
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tip  of  the  uropods  and  being  1  mm.  shorter  than  the  extremity  of 
the  terminal  abdominal  segment. 

All  seven  pairs  of  legs  are  prehensile.    The  last  pair  has  the  carpus 

and  merus  dilated  in  rounded  expansions  on  the  inferior  side.    The 

merus  is  short,  being  about  one-third  the  length  of  the  ischium.    In 

the  last  four  pairs  of  legs  those  articles  show  an  increasing  expanaon. 

Some  of  the  specimens  obtained  are  larger  than  the  one  figured 

and  described,  but  in  most  of  these  the  abdomen  is  curled  up  at  the 

extremity.    I  have  therefore  taken  the  smallest  one  as  the  type. 

The  male  differs  from  the  female  in  size,  being  much  smaller;  in  the 

more  symmetrical   body,  longer    antennae,  narrower 

head,  and  smaller  terminal  segment  of  the  abdomen. 

The  type-specimens,  male  and  female,  were  taken 
from  AcJieihgruUkua  cyonostigma  (Jordan  and  Fowler), 
found  in  Lake  Biwa,  and  two  males  and  two  femalee 
were  taken  from  the  same  host  at  Omi,  Lake  Togo. 
Other  specimens  are  as  follows:  A  male  and  a  female 
Fia.  0.-ICIITHT.  on  AcheilogncUhua  lanceolatam  (Schlegel)  from  Funa- 
rawmf  Lam  J^o,  Kiusiu,  Japan,  and  a  male  and  a  female  on  the 
Biwa,  vbom  same  host  from  Omi,  Lake  Yogo;  a  male  and  a  female 
^8*'cT0H^  on  AcJieOognaihus  taJnra  Jordan  and  Thompson,  MSS., 
wioMA.  Sky-  from  Lake  Biwa;  one  female  on  Onathopogan  dongaUi 
nrai  Lio  OP     (Schlegel)  from  Lake  Biwa;    two  males  and  two  fe- 


Xl4i. 

males  from  two  specimens  of  AcheUogruUhiLs  rhambeum 
(Schlegel)  from  Lake  Biwa;  two  males  and  two  females  from  Acheir 
lognathua  lirnbatwm  Jordan  and  Snyder  from  Lake  Biwa. 

This  species  differs  ffom  /.  jeMnghausii  in  the  larger  eyes,  the 
larger  and  more  circular  form  of  the  terminal  segment  of  the  abdo- 
men, the  shorter  uropoda,  the  shorter  and  differently  shaped  merus 
-  of  the  seventh  pair  of  legs,  and  the  larger  head  and  wider  abdomen, 
compared  with  the  thorax. 

Jh/pe.—CeLt.  No.  45617,  U.S.N.M. 
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SOME  NEW  HAWAIIAN  CEPHALOPODS. 


By  S.  SriLLBfAN  Berbt, 
Of  RedJUmdM^  California. 


The  following  brief  notices  of  additional  new  forms  of  cephalopods 
from  the  United  States  Bureau  of  Fisheries  steamer  Albatross 
Hawaiian  collections  are  offered  in  advance  of  the  publication  of  the 
main  report.  A  previous  paper  on  the  fauna  has  appeared  in  these 
Proceedings.^ 

LAETMOTEUTHIS,  new  genus. 

Finned  Octopods  close  to  CirroteutJiis,  but  with  the  paired  cirri 
apparently  wanting.  The  well-developed  radula  has  seven  rows  of 
teeth.  The  imibrella  is  ample  as  in  CirroteviUs;  there  is  no  ''inter- 
mediate web." 

Type. — Laetmotheviis  lugubris,  new  species. 

LASTMOTKUTUiS  LUGXTBRIS,  IMW  ipoclif. 

Body  large,  rounded  posteriorly;  a  pair  of  small,  transversely 
elongate  fins  attached  one  at  either  side.    Funnel  very  large. 

Arms  long,  appearing  merely  as  thickenings  in  the  very  extensive 
umbrella.  Suckers  large,  flattened,  distant;  placed  in  -a  single 
somewhat  zigzag  series;  paired  cirri  indistinguishable. 

Beak  large  and  powerful.  Badula  large  and  perfect,  comprising 
seven  rows  of  teeth,  of  which  the  tricuspid  medians  are  conspicuously 
the  lai^est. 

Color  a  dark  livid  brown  (chocolate  colored  when  captured). 

Type.— Ct^t.  No.  214385,  U.SJI.M.  [S.  S.  B.  211].  From  Albatross 
station  3904,  off  the  north  ooast  of  Molokai. 

Length  of  right  dorsal  arm,  430 + mm. ;  of  umbrella  between  dorsal 
arms,  300  mm.;  of  extracted  radula,  22  mm. 

This  specimen  is  very  fragmentary  and  was  taken  from  the  surface. 
A  second  similar  specimen  was  taken  at  station  3808. 

1  VoL  87,  pp.  407-ilO,  pabltthed  DeoemlMr  10, 1900. 
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SCAXUKOUS  PATAOUTUS.  nfl 

Body  smaUy  short,  rounded,  oompact;  dorsal  surface  heavily  tabei^ 
culate  with  small  rounded  papiU»  which  often  coalesce  to  f onn  lon^ 
tudinal  ridges,  the  arrangement  of  the  latter  showing  a  greater  or  less 
bilateral  symmetry;  a  narrow  keel  bounds  the  periphery  of  the  body 
on  the  sides  but  is  discontinuous  posteriorly;  there  is  a  large  GirTQS 
over  each  eye  opening,  with  a  smaller  one  just  in  front. 

Head  broad,  but  narrower  than  the  body;  eyes  large.  Funnel 
organ  W-shaped. 

Arms  stout,  somewhat  over  twice  as  long  as  the  head  and  body 
taken  together;  subequal,  the  second  pair  sUghtly  the  longest.  Um- 
brella well  developed,  especially  between  the  dorsal  arms.  Third 
left  arm  in  the  male  conspicuously  hectocotylized;  calamus  very  long 
and  slender;  the  ligula  spoon  shaped,  its  inner  face  deeply  excavated. 

General  color  of  living  animal,  pale  green;  of  alcoholic  specimens,  a 
brownish  buff  marbled  with  chocolate. 

Type.—C9^t.  No.  214379,  U.SJT^.  [S.  S.  B.  204].  From  AJbabrosB 
station  4079,  off  the  island  of  Maui. 

Length  (total),  152  mm.;  posterior  tip  of  body  to  base  of  dorsal 
arms,  46  mm. 

BUPRTMNA  SCOLOPES,  acw  tpectoi. 

Body  small,  sepioliform,  of  variable  outline.  Fins  large,  semicu^ 
cular,  attached  in  advance  of  the  middle  of  the  body.  Nuchal  com- 
missure wide. 

Head  short,  about  the  same  width  as  the  mantle;  eyes  large. 

Arms  short,  stout,  about  as  long  as  the  mantle,  their  order  of  rela- 
tive length  2,  3,  4,  1.  Umbrella  rudimentary  between  the  dorsal 
arms  and  those  of  the  ventral  pair,  but  elsewhere  better  developed. 
Suckers  on  all  the  arms  in  four  rows  except  at  the  extreme  base  and 
tip,  where  they  are  in  two  rows;  pedicels  short,  stout;  cups  spherical, 
with  small  apertures ;  homy  rings  smooth.  In  the  female  the  sucters 
on  all  the  arms  are  relatively  minute  and  subequal,  but  in  the  male 
some  6  to  10  suckers  in  each  mai^inal  row  on  the  second,  third,  and 
fourth  arms  undei^o  a  conspicuous  enlargement;  left  dorsal  arm  of 
male  hectocotylized — the  first  four  pairs  of  suckers  at  the  base  in  two 
rows,  these  succeeded  by  10  quartets  of  small  suckers,  the  two  basal- 
most  of  the  ventral  row  of  which  are  reduced  to  slender  papills;  be- 
yond its  basal  third  the  arm  becomes  much  swollen,  while  the  suckers 
of  the  two  ventral  rows  are  replaced  by  an  irregular  crowded  series 
of  transversely  compressed  papilUe,  wMch  continue  to  the  tip,  each 
bearing  a  minute  aperture  at  its  inner  apex  with  a  minutely  toothed 
homy  ring;  the  suckers  of  the  two  dorsal  series  undergo  modification 
a  little  later  than  their  ventral  neighbors,  finally  appearing  as  a 
crowded  double  series  of  swollen  tubercles  which  are  neither  so  oom- 


Digitized  by  VjOOQIC 


Ha  1996.       SOME  NEW  HAWAII  AX  CEPHAL0P0D8— BERRY,  565 

pressed  nor  so  closely  palisaded  as  the  latter.  Tentacles  of  variable 
length;  inner  aspect  of  club  of  a  villous  appearance  due  to  the 
exceeding  minuteness  of  the  numerous  long-pediceled  suckers  which 
it  bears. 

Type.— Cat.  No.  214380,  U.S.N^.  [S.  S.  B.  320].  Prom  Albatroas 
station  3905,  ofF  the  island  of  Molokai. 

Length  (total),  63  mm.;  length  of  mantle  (dorsal),  25  mm. 

E.  Bcclopes  is  a  near  ally  of  E.  8tenoda>ctyla  (Grant),  but  differs  in  the 
details  of  the  hectocotylized  arm  and  other  secondary  sexual  char- 
acters in  the  male. 

TBLSOTKUTUIS  COMPACTA,  acw  ipoclif. 

Small;  mantle  nearly  cylindrical,  ending  posteriorly  in  an  acute 
point.  Fins  enormous,  broadly  sagittate;  tiieir  total  width  about 
equal  to  the  length  of  the  mantle;  length  a  little  more  than  half  that 
^  of  the  mantle. 

Head  squarish,  narrower  than  the  body;  eyes  little  prominent. 

Arms  short,  stout,  their  order  of  length  3,  2,  4,  1 ;  suckers  in  two 
widely  interspaced  rows;  umbrella  wanting.  Tentacles  little  longer 
than  the  arms;  clubs  not  thickened  and  bearing  four  series  of  aceta- 
bula,  those  of  the  medio-ventral  series  being  transformed  to  hooks; 
the  latter  10-11  in  number,  the  first  5  quite  small,  next  3  larger, 
distal  ones  diminishing  again;  the  two  dorsal  rows  of  suckers  irr^- 
ular,  the  first  5  pairs  small  and  closely  placed,  the  succeeding  ones 
sli^tly  larger  and  more  distant,  becoming  smaller  again  distaUy; 
those  of  the  inner  doisal  row  persibt  to  the  tip  of  the  club,  but  the 
marginal  series  becomes  obsolete  distaUy  and  comprises  only  about 
8  suckers;  suckers  of  ventral  row  exceedingly  minute,  especially 
distaUy  where  they  are  placed  very  far  apart;  fixmg  apparatus 
well  developed,  comprising  a  quadruple  series  of  small  suckers  and 
pads  in  alternation,  about  12  of  the  former  to  8  of  the  latter. 

Type.—Cht.  No.  214381,  U.SJTJii.  [S.  S.  B.  238].  Prom  AJbatross 
station  3989,  vicinity  of  the  island  of  Kauai. 

ABBAIilA  ISIOONURA,  new  ifedw. 

Mantle  short,  wide  and  inflated  in  front,  tapering  to  a  point  pos- 
teriorly.   Fins  large,  a  little  over  half  as  long  as  the  mantle. 

Head  small;  eyes  large  and  prominent. 

Arms  over  two-thirds  as  long  as  the  body;  nearly  equal,  but  the 
dorsal  pair  distinctly  the  shortest;  each  bears  two  rows  of  small 
alternating  hooks,  succeeded  by  suckers  at  the  extremities. 

Structure  of  tentacles  unknown. 

Buccal  membrane  papillose  and  uniformly  pale  within;  its  outer 
surface  dotted  with  small  reddish  chromatophores. 
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Photogenic  organs  of  the  ventral  aspect  of  the  head  and  mantle 
of  two  mam  types  differing  both  in  size  and  pigmentation;  on  the 
lower  surface  of  the  mantle  the  larger  organs  are  arranged  in  longi- 
tudinal series,  with  the  smaller  organs  irregularly  scattered  between 
them.  The  v^itral  surface  of  the  funnel  shows  two  large  triangular 
groups  of  organs  symmetrically  disposed;  four  of  these  are  of  the 
larger  type  but  do  not  lie  in  a  single  transverae  series. 

Type.—Ca,t.  No.  214387,  U.S.N.M.  [S.  S.  B.  275].  From  Albatross 
station  4087,  northeast  entrance  to  Pailolo  Channel. 

The  single  specimen  seen  is  badly  macerated,  but  does  not  seem 
to  be  conspecific  with  A.  andamanica  Goodrich,  which  it  undoubtedly 
much  resembles.  The  chief  differences  appear  in  the  detailed  dis- 
tribution of  the  photogenic  organs.  In  the  present  species  the  two 
median  series  of  large  organs  which  adorn  the  ventral  aspect  of  the 
mantle  are  an  especially  conspicuous  feature. 

PTKRTOIOTXUTmS  MICROLAMPAS,  mtm  ■jicUi. 

Body  small,  cylindro-conical,  terminating  posteriorly  in  a  sharp 
spine-like  process  extending  wdl  past  the  rather  large  circular  fins; 
fins  attached  along  their  inner  margins  for  less  than  half  their  total 
length. 

Head  large,  rounded;  eyes  large  and  prominent. 

Arms  short,  nei^ly  equal,  their  order  3,  2  "4,  1;  suckers  in  two 
rows,  on  the  dorsal  arms  about  14  paiis,  the  ventral  members  of  the 
eighth  to  tenth  pairs  transf(Mrmed  into  hooks;  second  and  third  arms 
similar;  ventral  arms  without  hooks,  their  suckers  very  minute  and 
confined  to  the  more  distal  portion  of  the  arm.  Tentacles  stout, 
but  little  longer  than  the  arms;  stalk  thickened  but  constricted  at 
base;  club  not  expanded,  bearing  four  series  of  minuto  suckers,  of 
which  the  five  proximal  members  of  the  dorsal  row  ard  distinctly  the 
.largest;  two  suckers  and  two  pads  in  the  fixing  apparatus  on  the 
carpus.  Subocular  photogenic  organs  14  in  number;  arrangement 
very  similar  to  that  described  for  P.  giardi  Fischer,  but  four  instead 
of  five  small  anterior  organs,  and  the  most  anterior  of  these  displaced 
laterally  so  that  it  is  not  in  line  with  the  others. 

Type.— C&t.  No.  214386,  U.S.N3f .  [S.  S.  B.  277].  From  Albairasa 
station  4105,  in  the  Elaiwi  Channel. 
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[SdEKimC  RESULTS  OF  THE  PHILIPPINE  CRUISE  OP  THE  FISHERIES  STEAMER 
"ALBATROSS,"  1907-1910.— No.  28.] 

THE  HEMISCYLLnD  SHARKS  OF  THE  PHHIPPINE  ARCHI. 
PELAGO,  WITH  DESCRIPTION  OF  A  NEW  GENUS  FROM 
THE  CHINA  SEA. 


By  Hugh  M.  Smith, 

United  Statet  CommMoner  of  Fisheriei 

and  Director  of  ike  Albatroee  Philippine  Expediticn. 


The  family  of  Hemiscylliidsd  is  only  sparsely  represented  in  the 
ARxUross  collections  made  during  the  Philippine  cruise.  Two  well- 
known  species  were  obtained,  and  in  addition  a  new  genus  {Girrhos-' 
cyVMm)  from  moderately  deep  water  in  the  China  Sea.  The  relations 
of  the  new  genus  to  the  genera  previously  described  are  in  part  shown 
in  the  following  key: 

KEY  TO  THB  QBNERA  OP  HBMISOYLLIIDJB. 

a  ^.  Anal  fin  behind  second  donal;  spiracles  large. 

6^  No  labial  fold  on  lower  jaw HemiBtyUiiwn, 

h^.  A  labial  fold  on  lower  jaw Chiilo$eyllmm. 

a  '.  Anal  fin  in  advance  of  second  dorsal;  spiracles  minute. 

c  ^  Nape  not  conspicuously  elevated;  no  appendages  on  under  side  of  throat; 

teeth  of  lower  jaw  with  indistinct  lateral  cusps Para»cyUiuin. 

e  '.  Nape  conspicuously  elevated ;  a  pair  of  thread-like  appendages  on  under  side 
of  throat;  teeth  of  both  jaws  with  distinct  lateral  cusps CSrrhosqfUium. 

CmLOSCTLLIUM  FUlfCTATUM  Mflltof  and  Htnto. 

The  collection  contains  three  specimens  referable  to  this  species, 
heretofore  known  from  the  India  seas,  China  seas,  and  Australia. 
The  smallest  example,  a  female  40  cm.  long,  obtained  in  the  Siasi 
market  on  February  17,  1908,  shows  in  alcohol  about  10  distinct  dark 
brown  cross  bands  on  head,  body,  and  fins.  The  lai^est  specimen, 
90  cm.  long,  secured  in  the  Zamboanga  market  on  May  27,  1908,  is  of 
nearly  uniform  gray  coloration  with  faint  indication  of  dark  bands; 
it  is  a  female  and  contains  two  large,  thick  chitinous  ^gg  cases.  The 
third  specimen,  a  female  65  cm.  long,  taken  in  the  Cebu  market  on 
August  16, 1909,  is  colored  like  the  second  example. 
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CHILOSCTLUUM  INDICUM  (Omelin). 

This  species,  recorded  from  Manila  by  Gtinther,*  does  not  appear 
to  have  beeir  noted  by  more  recent  writers.  The  Albatross  coUectioii 
contains  no  specimens  from  the  Philippines,  but  two  specimens  65 
and  58  cm.  long,  obtained  in  the  market  of  Kowloon  (China)  on 
October  5  and  October  21,  1908. 

CIRRHOSCYLLIUM  Smith  and  Radcliffe,  new  genus.* 

Similar  to  ParascyUium  Gill.  Body  slender;  anal  fin  in  advance  of 
second  dorsal;  head  much  depressed;  conical  teeth  with  strong 
lateral  cusps  in  both  jaws;  spiracles  minute;  fourth  and  fifth  gill 
slits  confluent;  dermal  denticles  elongate-ovate,  three-keeled;  a  pair 

of  widely  separated  skin-covOTed, 
thread-like  appendages  on  under  side 
of  throat. 

Type  of  gefMis. — CirrhoscylKum  ex- 
polUum  Smith  and  RadclifiFe. 

CIRIIHOSCTLLinM  SXPOUTUM  SmJOi  ttid  SiA- 

Plate  45. 

Form  very  elongate;  body  slightly 
compressed,  abruptly  elevated  at  nape 
and  tapering  r^ularly  from  nape  to 
tail;  head  depressed,  broad,  its  length 

Fta.  1.— DSRMAL  DENTTCXES   FROM   SIDB  OF       /.  j.       •  -ll       1-x\  ^     •         J     e  e 

ciMBOflCYLLiuM,  ENLABow).  (^^  postcnor  gill  stt)  contamcd  5.5 

times  in  total  length  of  fish,  its  width 
at  first  gill  sUt  about  0.5  length,  its  depth  0.6  width;  tail  straight, 
depth  of  peduncle  greater  than  diameter  of  eye;  eye  small,  lateral,  its 
diameter  equal  to  last  gill  slit  and  contained  2.5  in  snout  and  7.5 
times  in  head,  a  well-developed  naked  fold  of  skin  around  eye,  this 
most  evident  below;  interorbital  broad,  flat,  2.6  times  diameter  of 
eye;  snout  flat,  sharp  in  profile,  under  surface  slightly  upturned,  tip 
obtusely  rounded;  mouth  wide,  slightly  curved,  entirely  anterior  to 
eye,  the  angle  nearer  to  eye  than  to  end  of  snout;  a  well-developed 
fold  at  angle  of  mouth  which  extends  to  symphysis  of  lower  jaw; 
nasal  valves  much  convoluted;  spiracles  minute,  below  and  sli^tly 
behind  posterior  angle  of  eye;  four  anterior  gill  slits  narrow,  the  fourth 
opening  on  maigin  of  anterior  wall  of  the  fifth  which  is  very  wide  and 
above  pectoral  base;  teeth  in  both  jaws  conical,  with  well-developed 
lateral  cusps;  teeth  constricted  just  below  gum,  their  base  expanded 
and  excentric;  base  of  teeth  in  upper  jaw  with  a  deep  antero-posterior 
groove,  much  shallower  and  broader  in  lower  jaw;  entire  surface  and 

>  VoyafB  of  ChaUenger,  Zoology,  vol.  1,  i)t.  6. 

*  In  tbe  study  of  this  shark  the  writer  has  been  associated  with  Mr.  Lewis  RadoUflto,  who  assomei  jotat 
anthority  for  the  new  genus  and  species  described. 
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fins  closely  covered  with  flat,  imbricated  denticles^  those  on  upper 
surface  pointed  elongate-ovate,  with  median  and  lateral  keels,  those 
on  abdomen  and  imder  surface  of  head  smaller,  smoother,  and  less 
pointed;  a  long,  slender  dermal  appendage,  covered  with  small 
denticles,  on  each  side  of  throat  at  a  point  imder  posterior  angle  of 
eye  and  separated  from  eye  by  a  space  equal  to  its  diameter,  the 
length  of  the  appendages  0.75  diameter  of  eye,  distance  of  appendages 
apart  more  than  twice  diameter  of  eye. 

Dorsal  fins  small  and  of  nearly  equal  size;  the  anterior  midway 
between  tip  of  snout  and  end  of  tail,  its  origin  about  midway  between 
origin  of  ventral  and  that  of  anal,  its 
base  equal  to  0.4  space  between  the 
two  dorsals;  second  dorsal  beginning 
over  middle  of  base  of  anal;  caudal 
fin  long,  its  length  greater  than  head, 
upper  lobe  very  low  and  appearing 
as  a  mere  ridge  anteriorly,  lower, 
lobe  also  low,  its  height  less  than 
0.5  base  of  first  dorsal,  a  notch  near 
tip;  anal  fin  low,  its  base  equal  to 
distance  from  fin  to  lower  caudal 
lobe;  ventrals  rather  broad,  the 
lateral  angle  roimded,  the  posterior 
angle  acutely  pointed  and  reach- 
ing to  a  point  imder  origin  of  first 
dorsal;  pectorals  short,  broad,  the 
length  equal  to  distance  from  ante- 
rior angle  of  eye  to  their  base,  the 
angles  rounded,  distance  between 
two  fins  at  their  posterior  base  equal  to  distance  between  spiracle 
and  anterior  margin  of  fin. 

Color  in  life,  cinnamon-brown  above,  with  blotches  of  darker  brown 
on  head,  body,  and  tail;  whitish  below;  when  dry,  the  entire  surface 
gUstens  as  though  varnished,  owing  to  the  peculiar  character  of  the 
dermal  denticles. 

!ZV2>«.— Cat.  No.  74603,  U.S.N.M.,  a  female  specimen  33.5  cm.  long, 
taken  with  a  beam  trawl  on  November  4,  1908,  at  station  5310  flat. 
21®  33'  N.;  long.  US'"  13'  E.),  in  the  China  Sea  between  northern 
Luzon  and  China,  at  a  depth  of  100  fathoms. 


FlO.  3.— FBONT  and  8IDB  VIXWS  OF  TBXTH  OV 
ClBBHOeCTLLIUM  NXAB  flTHFHTSlS,  OEIATLT 
■MLABOBD.  THKI>0TTB0LINB8INI»CATBTHB 
MABOmOTTHBOUlCS.  a,l7PPBBJAW;  &,LOWBB 
JAW. 
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NOTES  ON  A  SMALL  COLLECTION  OF  AifPHIPODS  FROM 
THE  PRIBILOF  ISLANDS,  WITH  DESCRIPTIONS  OF  NEW 
SPECIES. 


By  A.  S.  Peabsb, 
OJikt  TMvenUy  of  Wucontm,  Madiion,  WUeongin. 


The  foUowing  notes  pertain  to  a  small  collection  made  at  St.  Paul 
Island,  Pribilof  Islands,  by  Mr.  M.  C.  Marsh  and  Mr.  W.  L.  Hahn  of 
the  United  States  Bureau  of  Fisheries. 

AIXORCHX8TBS  MAIXBOLITS  SItbMiig. 

This  species  was  apparently  abundant  in  the  skeletonizing  box  at 
the  village  landing,  and  collections  were  made  on  November  30  and 
December  12,  1911.  The  color  in  life  was  brown  or  reddish-brown. 
These  specimens  are  larger  (22  nun.)  than  the  total  length  given  by 
Stebbing  for  the  species  (7  mm.).  The  flagellum  of  the  first  antenna 
is  22-segmented;  that  of  the  second  18-s^mented.  The  last  three 
person  and  the  first  four  pleon  segments  are  carinate  dorsally. 

OAlfMARUS  LOCUSTA  (LtaflMBt). 

About  25  specimens  were  taken  from  the  skeletonizing  box  at  the 
village  landii^,  December  12,  1911.  Color  in  life,  blue  or  bluishr 
black.    Length,  17  mm. 

OAMlfARUS  PMBDX>fKlf8ia  ntw  itciM. 

Head  with  lateral  lobes  rounded.  Side  plates  1-3  rather  deep; 
nearly  as  broad  as  deep.  Pleon  segments  2  and  3,  posterior  angles 
produced  and  armed  with  a  seta.  Pleon  segment  4  with  a  row  of 
about  12  spinules  along  posterior  dorsal  margin;  pleon  s^ment 
6  with  one  strong  acute  posterior  median  dorsal  spine;  pleon  segment 
6  with  one  submedian  and  three  lateral  spines  (total  8)  on  each  side 
of  the  posterior  margin. 

Eyes  plump,  small,  somewhat  reniform,  black.  Antenna  1  not 
half  as  long  as  body;  first  s^ment  about  as  long  as  second  and  third 
combined;  flagellum  one  and  one-half  times  as  long  as  peduncle, 
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13-6^mented;  accessory  flagellum,  5-segmented.  Antenna  2  about 
as  long  as  antenna  1 ;  flagellum  about  as  long  as  peduncle.  Qnatho- 
pod  1  in  male  witl^palin  somewhat  oblique,  larger  than  gnathopod  2, 
in  which  the  pahn  is  transverse.  Uropod  3  elongate,  rami  fringed 
with  plumose  set»  and  spines;  inner  ramus  three-fourths  as  long  as 
first  s^ment  of  outer  ramus;  second  segment  of  outer  ramus,  small. 
Telson  cleft  to  base,  with  three  pairs  of  spines  along  outer  maigins 
and  a  seta  near  tip.    Length,  9  mm. 

Type4oca2i<y.— St.  Paul,  Prihtlof  Islands;  from  skeletonizing  box. 
November  30,  1911. 

Type.— Cat.  No.  46710,  U.S.NJi. 


Fio.  1.— GAMMABtTS  FBiBBLorairais.  a,  mm  AimimA;  ^,  fibst  gnathopod;  f>,  sboond  ONAnoroD; 

t,  TSLSON;  V^,  «>,  «*,  VBOPODS. 

CmROlfBSnCUS  MULTIARTICULATUS,  VMW  tpedas. 

Body  robust,  back  broadly  rotmded.  Cephalon  about  the  length 
of  the  fii-st  body  segment,  lateral  comers  produced  and  rounded. 
Anterior  coxal  plates  twice  as  deep  as  the  body;  first  pair  sligbUy 
expanded  below,  rounded  at  anterior  angle;  fourth  pair  deeply 
emarginated  posteriorly  and  forming  a  rather  angnlar  expansion 
below;  fifth  pair  small,  longer  than  deep.  Third  epimeral  plates  of 
abdomen  produced  at  posterior  angles  .and  somewhat  upturned. 

Eyes  oval,  broader  below,  constricted  in  the  middle.  First  antflonft 
as  long  as  cephalon  and  first  two  body  segments  combiaed;  &st 
s^ment  of  peduncle  very  large  and  thick;  flagellum  more  than  twice 
as  long  as  peduncle,  28-30-segmented;  18-segmented  in  kauk; 
accessory  flagellum  about  as  long  as  peduncle,  8-s^mented  in  male, 
7-segmented  in  female.    Second  antennse  usually  folded  under  body, 
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more  than  twice  as  long  as  first,  flagellum  60-segmented.  first 
gnathopods  with  propodus  one-third  longer  than  carpus  and  nearly 
as  wide,  palm  defined  by  a  tooth.  Second  gnathopods  with  propodus 
nearly  half  the  length  of  carpus,  oblong-oval,  not  delated  distally, 
dactyl  minute.  Posterior  peraeopods  about  as  long  as  fourth  pair, 
basal  segment  large,  meral  segment  expanded.  Third  uropoda  reach 
beyond  the  end  of  the  second  pair;  inner  ramus  little  shorter  than 
outer.  Telson  nearly  twice  as  long  as  broad;  cleft  beyond  middle; 
terminal  lobes  blunt,  each  with  a  spine  and  a  seta.  Said  to  have 
more  or  less  pink  on  back  when  alive ;  eyes  black  in  alcohol.  Length, 
22  mm. 


FM.  2.— CBBONKSIMUS  MX7LTUBTICULATU8.    e,  THIRD  ABDOIONAL  BPIMXBITE;  Q^,  TSMBt  CMATHOPOD;  ^, 
SECOND  ONATHOrOD;  T,  IIBST  AMTEnMA;  t,  TKL80N;  U,  THIRD  VBOPOD. 

Forty-seven  specimens  were  taken  from  a  skeletonizing  box 
November  23,  1911,  at  the  village  landing,  St.  Paul,  Fribilof  Islands. 
The  types  are  among  these.  Other  collections  were  made  on 
November  20,  1911,  and  May  5,  1912,  at  the  same  place. 

Type.— Cfit.  No.  45711,  U.S.N.M. 

PONTOOBNBIA  HTSRMIS  (Kx#yw). 

Two  collections  of  thb  species  were  made  from  the  skeletonizing 
box,  March  7  and  November  30,  1911.  All  specimens  were  females; 
two  on  the  latter  date  carrying  eggs.  The  gnathopods  are  rather 
robust;  otherwise  the  specimens  examined  agree  with  Sars's^ 
figures. 

I G.  O.  Sara,  The  Crostaoea  of  Norway,  voL  1,  ISM,  pL  159. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


J 
o 

> 

i 


< 
z 
o 
o 


z 

3 


3 


10 

Z) 


Digitized  by  VjOOQIC 


DESCRIPTION    OF    THE    YACHATS    "SMELT,"    A    NEW 
SPECIES  OF  ATHERINOID  FISH  FROM  OREGON. 


By  David  Stabb  Jordak  and  John  Ottbrbbin  Sntdbb, 
Of  Stanford  Univenity,  California, 


We  here  describe  a  new  species  of  Atherinoid  fish,  of  the  group 
known  locally,  but  wrongly,  as  "smelt,"  on  the  Pacific  coast  of  the 
United  States.  The  type,  now  in  the  United  States  National  Museum, 
is  from  the  mouth  of  the  Yachats  River,  where  it  was  obtained  by 
Mr.  R.  E.  Clanton,  secretary  of  the  Oregon  Fish  and  Oame  Commis- 
sion. It  is  said  that  the  species  runs  in  large  numbers  into  the 
Yachats  River,  which  is  a  small  stream  emptying  into  the  Pacific 
Ocean  some  4  or  5  miles  south  of  the  Alsea  Bay.  It  is  a  common  food 
fish,  locally  known  as  "Yachats  smelt." 

ATHEiaNOPB  ORBOOmAt  ntw  litrtii. 

Plate  46. 

Head  6.6  in  length  to  base  of  caudal;  depth  4.6;  depth  caudal 
peduncle  13.3;  length  snout  3.5  in  head;  diameter  eye  4.4;  width  inter- 
orbital  space  2.7;  scales  in  lateral  series  67;  dorsal  rays  vi-i,  12; 
anal  rays  i,  24. 

Body  deep,  resembling  that  of  Aiherinopa  affinis,  the  common 
California  species,  except  that  it  is  arched  behind  the  occiput  and 
somewhat  broader;  head  very  small  and  pointed,  shorter  than  that 
of  related  species;  snout  short;  eye  small;  depth  of  caudal  peduncloy 
width  of  interorbital  area,  width  of  mouth,  and  depth  of  head  like 
that  of  A.  affinis  or  A.  insiUarum,  the  local  species  of  the  Santa 
Barbara  Islands;  39  rows  of  scales  between  occiput  and  spinous 
dorsal;  10  rows  between  dorsals,  16  between  spinous  dorsal  and  anal', 
6  between  spinous  dorsal  and  lateral  stripe,  and  4  rows  between  soft 
dorsal  and  stripe.  Membranes  of  dorsal  fins  naked;  anal  with  a  low 
sheath  of  small,  elongate  scales;  pectorals  with  a  few  fine  scales  on 
basal  portion  of  the  rays.  Head  entirely  scaled  except  space  before 
eye  and  edges  of  opeixdes.  Teeth  in  single  rows  on  the  jaws;  not 
quite  evenly  forked,  the  inner  prong  in  most  cases  being  somewhat 
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amalier  and  shorter.  Gill-rakers  on  first  arch  8+23,  long  and 
slender.  Pectoral  fins  pointed,  the  upper  rays  longest,  contained  5.3 
times  in  the  length.  Ventrals  1.8  in  head.  Second  and  third  dorsal 
spines  highest,  equal  to  snout  in  length.  Anterior  dorsal  rays  1.7  in 
head;  first  anal  rays  somewhat  longer  than  those  of  dorsal.  Caudal 
deeply  forked,  the  lobes  acutely  rounded;  di^tly  shorter  than 
pectoral.  Dorsal  fin  inserted  in  advance  of  a  vertical  through  anal 
opening,  entirely  anterior  to  origin  of  anal.  Base  of  anal  extending 
well  beyond  a  vertical  through  last  dorsal  ray. 

Color  in  q>irits  yellowish;  a  dusky  stripe,  1  scale  wide  extending 
from  occiput  to  base  of  caudal;  a  dusky  (silvery  in  life)  lateral  stripe, 
2  scales  wide,  extending  from  upper  edge  of  gill-opening  to  caudal 
peduncle,  where  after  narrowing  somewhat  it  ends  in  a  large  circular 
spot  at  base  of  caudal.  Head  with  a  large  dusky  spot  on  opercle; 
occiput  dusky. 

This  species  appears  to  be  related  to  Aiherinops  instJarum  or 
A.  affiniSf  differing  greatly  from  A.  regis  in  having  more  symmetrical 
teeth.  From  A,  inauJarum  it  differs  principally  in  having  a  shorter 
head,  a  deeper  and  more  robust  body,  a  shorter  snout,  smaller  eye, 
and  one  more  dorsal  spine;  from  A.  affinia  in  having  a  smaller  head, 
shorter  snout,  smaller  eye,  more  widely  spaced  dorsal  fins,  smaller 
scales,  and  a  larger  number  of  dorsal  and  anal  rays.  These  charac- 
teristics are  best  shown  in  the  following  table: 


A.tMQOt^^ 


A,  iiM«lamfii. 


A,*iflm§$, 


Length  of  body  in  mflUmeten 

Length  beAd 

Depth  body 

Length  inout 

Diametereye 

Distance  between  donal  fins 

Distance  between  ventral  and  anal 

Scales  in  lateral  seriee 

Dorsal  spines 

Dorsal  rayi 

Anal  rays 


227 

.18 

.22 

.06 

.04 

.115 

.21 

07 

6 

12 

24 


.20 

.10 

.006 

.06 

.11 

.10 


181 

.20 

.20 

.001 

.063 

.125 

.10 

82  to  08 

5 

lOorll 

20  or  21 


131 
.215 
.28 
.00 
.00 
.06 
.21 


121 

.a 
.as 

.06 

.on 

.075 

.U 

£2  to  56 

5to« 

U 

a 


Type. — Cat.  No.  74762,  U.S.N3f.,  a  specimen  Hi  inches  long,  from 
Yachats  River,  Oregon,  collected  by  Mr.  R.  E.  danton. 
The  accompanying  figure  is  drawn  by  Mr.  W.  S.  Atkinson. 
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TWO  FOSSIL  INSECTS  FROM  FLORISSANT,  COLORADO, 
WITH  A  DISCUSSION  OF  THE  VENATION  OF  THE 
AESHNINE  DRAGON-FLIES. 


By  T.  D.  A.  COCKEBELL, 

0/  the  University  of  Colorado^  Boulder. 


The  Florissant  shales  continue  to  yield  important  new  materials 
for  the  study  of  Tertiary  insect  life.  The  specimens  now  discussed 
are  of  special  interest  because  of  their  relation  to  certain  modem 
forms,  and  in  one  case  the  investigation  has  been  extended  to  include 
the  venational  characters  of  the  allied  modem  genera. 

Order  ODONATA. 

Family  AESHNID^. 

OPLOHASCHNA  LAPIDAIUA  Cod[«nU and Comm,  n^witciM.» 

Hind  wing  of  male;  length  about  42  mm.;  hyaline,  venation 
piceous;  stigma  dark  piceous;  stigma  5  mm.  long,  bounding  3^  long 
cells  below;  triangle  of  five  cells,  two  basal,  the  formula  2,  1,  1,  1; 
branches  of  media  leaving  arculus  considerably  below  middle;  M, 
and  M4  at  margin  of  wing  separated  by  two  cells,  M4  and  the  supple- 
ment also  separated  by  two  (one  oidy  in  0.  armata);  M4  without 
any  evident  deflection  or  bulging  about  six  cells  from  margin  (such 
a  bulging  very  distinct  in  0.  armata);  Rs  unbranched^  separated 
from  the  supplement  below  it  by  about  five  rows  of  cells  at  widest 
part  (three  or  four  in  0.  armaia). 

Compared  with  the  Uving  0.  armata,  the  stigma  is  much  longer, 
and  in  the  type-specimen  has  a  cross  vein  (Mr.  E.  B.  Williamson 
thinks  this  is  a  freak,  but  that  such  freaks  are  probably  confined  to 
species  with  a  long  stigma.  Needham's  figure  of  TachofteryXj  which 
has  an  excessively  long  stigma,  appears  to  show  a  cross  vein);  the 
cell  beyond  the  stigma  is  not  nearly  twice  as  long  as  the  next  follow- 
ing one;  the  origin  of  the  branches  of  the  media  from  the  arculus  is 

>  TIiIb  fpedes  was  flnt  stodtod  and  drawn  by  Miss  Hflda  Counts,  whose  work  has  been  incorporated  io 
thlspi^Kr. 
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quite  different.  Compared  with  the  Florissant  fossil  0.  separata 
(Scudder),  0.  lapidaria  is  at  once  separated  by  the  low  origin  of  the 
branches  of  the  media  from  the  arculus,  which  is  certainly  not  due  to 
distortion.  From  the  level  of  the  arculus  to  the  lower  comer  of  the 
triangle  there  are  three  full  cells,  whereas  0.  separata  and  0.  armata 
show  only  2  to  2^.  The  ends  of  M,  and  M4  and  the  supplement  agree 
remarkably  well  with  the  European  fossil  0.  metis  (Heer),  but  mefe 
has  the  branches  of  the  media  arising  from  even  a  little  above  the 
middle  of  the  arculus.  The  radial  sector  and  its  supplement,  with 
the  cells  between,  are  more  like  those  of  0.  metis  than  those  of  the 
living  0.  armata. 

Locality. — ^Miocene  shales  of  Florissant,  Colorado,  Station  13  B, 
University  of  Colorado  Expedition;  collected  by  S.  A.  Rohwer. 

Cotypes.—Csit.  No.  59922,U.S.N.M. 


Fio.  1.— Oplokaschka  lafidabu.   a,  snoiu.;  b,  tbianolb  and  arculus;  c,  kniw  op  ysms  Mi  and  lu 

d,  BAmAL  SECTOR  AlfD  SUPPLEMENT. 

This  specimen  puzzled  us  much,  on  account  of  the  peculiar  origin 
of  the  branches  of  the  media  from  the  arculus,  a  condition  not  found 
in  the  allied  species  or  genera.  There  are  genera,  as  Planseschna 
(fig.  2,  h,c),m  which  the  origin  is  below  the  middle,  but  these  are 
otherwise  quite  different;  as  this  character  shows  no  evidence  of 
being  abnormal  in  any  way,  we  can  only  regard  the  wing  as  repre- 
senting a  new  species. 

I  consulted  Mr.  E.  B.  Williamson  on  some  of  the  characters  of  this 
species,  and  he  was  so  kind  as  to  loan  me  a  very  fine  series  of  photo- 
graphs of  various  Aeshnine  genera.  Using  these  with  other  materials 
already  in  my  possession,  I  have  made  a  key  to  the  principal 
genera  of  Aedminre,  based  on  the  venation.  This  is  given  below, 
and  it  is  hoped  that  it  will  be  of  service  in  determining  fossils,  which 
are  usually  represented  only  by  the  wings.    An  effort  has  been  made 
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to  cite  truly  generic  characters  as  far  as  possible,  but  the  specific 
names  are  usually  given,  to  show  what  species  were  used  in  the  study. 
In  some  cases  other  species  were  available,  but  were  not  included, 
as  they  introduced  no  important  additional  characters. 


^5^^^ 


Flo.  2.— fl,  0PL0NJE8CHNA  SEPARATA  (SCUDDEB),  TSIANOLES  TROM  TWO  SPECIMENS 
COLLECTED  AT  STATION  14,  FLOBISSANT;  b,  PLANJESCHNA  MULTIFUNCTATA,  TBIAN- 
OLE  or  HIMD  wing;  C,  PLAN^SSCHKA  rOBCIPATA,  TRUMOLB  or  HIND  WINO. 

It  is  generally  recognized  that  Oplonaeschna  is  a  relatively  primitive 
member  of  the  AesbninaB;  it  is  therefore  interesting  to  find  it  in  the 
Tertiary  rocks  of  both  America  and  Europe.  Nevertheless  true 
Aeahna^  of  the  modem  type,  was  present  in  the  Miocene  of  Florissant. 

KEY  TO  THB  PRINCIPAL  QBNBRA  OP  AB8HNINiB»   BASED  ON  THE  VENATION. 

(A)  Bated  8p<ue  without  cross  veins, 

(a)  Radial  sector  not  braru^ied;  brandies  of  media  leaving  arculus  at  or  near  middle 
[below  middle  in  Oplonaetdma  lajndaria]. 

Radial  sector  separated  from  supplementary  vein  below  it  by  one  row  of  cells 1 

Radial  sector  separated  from  supplementary  vein  below  it  by  two  rows  of  cells;  triangle 
of  anterior  wings  much  longer  and  more  slender  than  that  of  hind  (the  latter 

only  three-celled) Allopetalia  reticulata  [Williamson  photo.]. 

Radial  sector  separated  from  supplementary  vein  below  it  by  three  rows  of  cells  for  a 

considerable  distance;  triangles  of  anterior  and  posterior  wings  more  alike. .  3 

Radial  sector  separated   from   supplementary  vein   below  it  by   four  rows  of 

cells Oplonaeschna  metis  (Reer).^ 

1.  Anal  loop  of  hind  wings  of  three  cells;  triangle  of  three  cells;  [abdomen  modi- 

fied]  Oligoaeschna  [Do2ae»cAna  Needham]. 

Anal  loop  of  hind  wings  of  more  than  three  cells 2 

2.  Stigma  boimding  1}  cells  below;  anal  loop  of  4  cells;  triangle  of  2  cells. 

OomphaeschnafureUlata, 
Stigma  bounding  2}  cells  below;  anal  loop  of  5  cells.    (Miocene  genus). 

LUhaeschna.^ 

3.  Stigma  narrow  and  elongate,  bounding  about  4}  cells  below;  triangle  of  anterior 

wings  with  three  cells Basiaeschna  janaia. 

Stigma  much  shorter  and  deeper,  bounding  about  2}  cells  below;  triangle  of  anterior 
wingswithsix  cells OpUmaeschna  armata, 

I  This  ifl  AeKhna  metis  Heer,  fosaU  at  RadoboJ.  HandUnch,  followixig  Hagen,  refers  It  to  Anax,  bat 
Beer's  figure  shows  that  this  can  not  be  correct  The  reference  to  OpUmaeschna  has  already  been  indicated 
by  Needham.    I  reached  the  same  conclusion  before  noticing  Needham's  remarks. 

>  The  characters  of  Lithaeschna  are  set  forth  at  length,  and  contrasted  with  those  of  Oomphaesehna,  etc., 
in  BulL  Amer.  Mus.  Nat.  Hist,  voL  23,  (1907)  pp.  133-136.  The  triangle  of  LHAaetchna  is  three^Ued  by 
tbedivisloooftheb«saloell,a8inil2(op«fti{ia.   The  genua  is  perhaps  too  close  to  Gompftoeseftna, 
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(6)  Radial  sector  vnthout  a  distinct  ftroncft,  Imt  with  many  sUnder  Jfranck-Kke  vetiu 

arising  from  its  lower  side;  brandies  of  m^Ha  leaving  arculus  near  the  top; 

suppUmentary  vein  below  M^  in  hind  wings  with  an  extremely  strong^  almott 

S4Uce  curve.    (Tribe  Anacini,  new.) 

Triangle  of  hind  wings  four-celled,  the  basal  cell  not  doable;  Cut  bent  so  that  the 

part  below  the  triangle  is  nearer  the  wing-margin  than  that  just  beyond. 

Hemianax  ephippigera  [Williamson  photo.]. 
Triangle  of  hind  wings  six-celled,  with  two  basal;  Cug  not  bent  as  in  Hemsanax. 

Anax  Junius. 
(c)  Radial  seeUrr  branthed  (forked). 
Radial  sector  separated  from  supplementary  vein  below  it  by  only  one  row  of  cells; 

triangles  with  not  more  than  three  or  four  cells 1 

Radial  sectOT  separated  from  supplementary  vein  below  it  by  more  than  one  row  of 

cells 4 

1.  Stigma  long,  bounding  about  3}  cells  below 2 

Stigma  short,  boimding  2-2}  cells  below;  branches  of  Cu  below  triangle  in  hind 
wing  separated  by  only  one  row  of  ceUs;  branches  of  media  leaving  arculus 

considerably  be^ow  its  middle 3 

2  Branches  of  Cu  below  triangle  in  hind  wing  separated  by  only  one  row  of  cells 

(but  three  rows  near  margin  of  wing);  triangles  of  two  cells.  .Bradiytron  pratense. 

Branches  of  Cu  below  triangle  in  hind  wing  separated  in  part  by  two  rows  of  cells; 

triangles  with  three  or  four  cells Nasvaeschna  pentaeantka. 

3.  Triangles  normally  with  three  cells  (sometimes  a  small  fourth  cell).  .Planaesdim 

foreipata  [photo,  of  this  Queensland  species  sent  by  R.  Martin  to  WilliamBon]. 
Triangles  with  only  two  cells Plansssdma  multipunctaia  [WilUamson  i^oto.j. 

4.  Triangles  with  eight  cells;  Rs  separated  from  supplementary  vein  below  it  by 

many  rows  of  cells  (6  or  7  in  widest  part);  branches  of  Cu  below  triangle  in 

hind  wing  separated  by  two  rows  of  cells;  arculus  hr  basadof  triangle;  wings 

more  elongated  than  in  Qynaoantha . .  Siaurophlebia  reticulata  [Willianieoii  i^ioto.]. 

Triangles  with  three  to  six  cells 5 

5.  Not  more  than  two  rows  of  cells  between  H4  and  supplementary  vein  below  it  in 

hind  wing;  triangles  with  five  cells,  the  apical  one  very  long;  Rs  sepaiated  ton 
supplementary  vein  below  it  by  more  than  one  row  of  cells  (3  in  widest  part); 
branches  of  Cu  below  triangle  in  hind  wing  separated  in  one  place  by  two  rows 
of  cells;  arculus  of  anterior  wing  not  voote  remote  from  triangle  than  the  equi- 
valent of  half  length  of  base  of  latter AesdmophUbia  amsoptera. 

More  than  two  rows  of  cells  between  M4  and  supplem^itary  vein  below  it  in  hind 
wing 6 

6.  Fork  of  radial  sector  below  middle  of  stigma  (or  a  little  before  middle);  triangles  of 

four  cells,  only  one  basal;  Rs  separated  from  supplementary  vein  below  it  by 

4  or  5  cells  at  widest  part CoryphsBsdma  ingens. 

Fork  of  radial  sector  before  level  of  middle  of  stigma,  nearly  always  before  level  of 
beginning  of  stigma 7 

7.  Triangles  in  both  wings  three  celled,  with  only  one  basal  cell;  stigma  longer  and 

narrower  than  in  Ae.  cyanea 8 

Triangles  with  two  basal  cells,  or  rarely  only  one  in  anterior  wing 9 

8.  Fork  of  radial  sector  considerably  before  level  of  stigma;  branches  of  Cu  below 

triangle  in  hind  wings  separated  by  two  rows  of  cells. 

Aedma  bonariensis  [Williamson  photo.]  female. 
Fork  of  radial  sector  below  beginning  of  stigma;  branches  of  Cu  below  triangle 
separated  by  one  row  of  cells  (except  one  double  cell). 

Aeskna  sp.  from  Brazil  [Williamson  jdioto.]. 

9.  Triangles,  at  least  in  anterior  wings,  of  six  ceUs,  a  basal  pair,  and  four  simple  ones 

beyond , 10 
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Triangles  with  not  more  than  five  cells,  or  when  rarely  with  six,  two  pairs,  the 
formula  2,  2, 1, 1 11 

10.  Anal  loop  of  seven  cells Gynacantha  trifida. 

Anal  loop  of  twelve  cells Gynacantha  from  8iam  [Williamson  photo.]. 

11.  M3  and  M4  separated  by  one  cell  only  at  maigin  of  wing,  but  a  short  distance 

before  by  two  rows  of  cells,  owing  to  the  deflection  of  M4  from  the  straight 
course;  cell  formula  of  triangles  2, 1, 1;  upper  branch  of  radial  sector  in  a  line 
with  stem;  Bs  separated  from  supplementary  vein  below  it  by  only  three  rows 
of  cells;  fork  of  Rs  a  short  distance  before  level  of  beginning  of  stigma  (sub- 
genus Hbsperaeshna,  new  subgenus) Aeshria  ailifornica, 

M3  and  M4  separated  by  at  least  two  cells  at  maigin  of  wing,  so  that  they  are  almost 
or  quite  as  far  apart  here  as  at  any  part  of  their  course;  triangles  with  five  cells, 
at  least  in  anterior  wings;  Rs  separated  from  supplementary  vein  below  it  by 
four  rows  of  cells,  at  least  at  widest  pert  (mainly  three  rows,  with  four  only  at 
one  ph/ief  in  Ae,  9olida) 12 

12.  Anal  loop  in  hind  wings  very  large,  with  about  15  cells;  stigma  comparatively 

short Aeskna  eyanea  [Williamson  photo.]. 

Anal  loop  in  hind  wings  not  so  large 13 

13.  Branches  of  Cu  below  triangle  separated  by  a  single  row  of  cells  for  the  most  part, 

but  a  few  paired  cells  present,  the  number  variable;  upper  branch  of  radial 
sector  making  a  strong  angle  with  the  stem,  but  the  lower  branch  nearly  in  a 

stiai^t  line  with  the  stem Aakna  aolida  [fossil  at  Florissant]. 

Branches  ci  Cu  below  triangle  separated  through  most  of  their  course  by  two 
rows  of  cells Aeshna  eremiia, 

NoTB  ON  Abshna. — I  am  imable  to  find  any  satisfactory  generic  characters  in  the 
venation  to  separate  Aeshna  from  Gynacantha.  According  to  E.  M.  Walker's  phylo- 
genetic  tree,  Gynacantha  is  derived  from  Aeshna.  The  number  of  cells  in  the  triangle 
in  Aeshna  varies  within  specific  limits,  as  was  fully  shown  in  American  Journal  of 
Science,  vol.  26,  1908,  p.  74.  Walker,  in  his  revision  of  North  American  Aeshna^ 
finds  the  following  venational  characters  valid  for  groups: 

Anal  triangle  of  males  three-ceUed 1 

Anal  triangle  of  males  two-celled;  females  with  fork  of  Rs  decidedly  asymmetrical 

at  base CamiUa,  juncea  and  clepsydra  groups. 

1.  Females  with  fork  of  Rs  nearly  symmetrical  at  base. 

Califomica  and  multicolor  groups. 
Females  with  fork  of  Rs  decidedly  asymmetrical  at  base Cyanea  group. 

For  a  further  discussion  of  Aeshna  venation  see  Entomological  News,  Dec.,  1908, 
pp.  456-459.* 

(B)  BomI  space  toith  cross  veins. 

(a)  Radial  sector  not  branched;  branches  of  media  leaving  arculus  at  or  near  middle. 

Radial  sector  separated  from  supplementary  vein  below  it  by  two  rows  of  cells;  stigma 

bounding  more  than  three  cells  below;  triangle  of  anterior  wings  with  three 

cells Boyeria  irene. 

(&)  Radial  sector  brandied. 

>  An  elaborate  table,  oontrastiDg  the  Tenation  of  Aeskna,  Corffpkmtekna,  EpiMtdtna,  Planrntehna,  and 
KatUBtOtna,  Is  given  by  WilUamwm  In  Entomological  News,  1908,  pp.  5-7.  BpUnd^m  has  a  curiously 
tntennediate,  or  as  it  were  undecided,  venation.  Run  in  the  table  above,  it  goes  to  the  vicinity  of  fies- 
permthna,  but  with  difficulty,  because  (1)  Rs  is  separated  firom  supplementary  vein  below  it  by  a  partkOv 
double  row  of  cells;  triangles  have. five  cells;  (2)  U4  is  separated  fh>m  supplementary  vein  below  it  In 
hind  wing  by  only  about  three  triple  cells,  the  rest  being  double;  (8)  the  triangle  of  Mud  wtug  has  a  simple 
basal  oell  In  Wimamsui's  figure;  (4)  Mt  and  !£«  are  separated  by  one  ceUat  margin  of  wtug,  but  although 
there  Is  some  doubling  higher  up  in  hind  wing,  M4  is  not  deflected  out  of  its  course.  WilUamsoQ  states 
that  the  baadceU  of  triangle  in  £<picwftsia  is  divided  in  ftont  wing,  and  rarely  divided  in  hind  wing.  He 
also  states  that  the  baad  cell  of  the  triangle  is  very  rarely  divided  In  Ooffphmsckna. 
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TriaDglee  with  8  or  10  cells;  M,  strongly  arched  above  fork  of  Rs;  branches  of  Ca 
below  the  triangle  in  hind  wing  separated  for  a  considerable  distance  by  three 
rows  of  cells;  branches  of  media  leaving  arculus  distinctly  above  middle. 

NeurtBSckna  eoitoHs  [Williamson  photo.]. 

Triangles  with  not  more  than  7  cells;  M,  more  .gently  and  regolarly  arched  above 
fork  of  Rs;  branches  of  Cu  below  the  triangle  in  hind  wings  separated  by  one  or 
(Amphise$chna)  two  rows  of  cells 2 

1.  Stigma  very  short,  bounding  about  2  cells  below;  triangle  of  three  cells,  the  basal 

one  not  divided;  branches  of  media  leaving  arculus  well  below  its  middle. 

Calisesdma  ndcrostigTna  [Williamson  photo.]. 

Stigma  longer,  boimding  at  least  three  cells  below;  trian^e  of  at  least  five  cdls, 

two  basal,  at  least  in  hind  wing 2 

2.  Branches  of  media  leaving  arculus  below  the  middle;  only  one  row  of  cells  between 

the  Rs  and  supplementary  vein  below  it;  arculus  close  to  base  of  triangle; 
stigma  more  or  less  swollen,  bounding  5-6}  cells  below;  a  6sA  patch  at  nodus. 

TelepKUlna  god^royi  [Williamson  photo.]. 

Branches  of  media  leaving  arculus  above  the  middle;  many  rows  of  cells  (aboat 

six  at  widest  part)  between  Rs  and  supplementary  vein  below  it;  aicuhis  not 

so  close  to  base  of  triangle;  stigma  bounding  3-3)  cells  below 3 

3.  Branches  of  Cu  below  triangle  in  hind  wing  separated  by  only  one  row  of  cells. 

Amjihixmikna  from  Siam  [Williamson  photo.]. 

Branches  of  Cu  below  triangle  in  hind  wing  separated  by  two  rows  of  cells  for  a 

considerable  distance Ampkiasschna  ampla  [Williamscm  photo.]. 

The  Jurassic  Cymatophlebia  and  Morhmichna  (ooe  Bull.  Amer.  Mus.  Nat  Hist., 
vol.  23,  pp.  133-134, 141,  142)  are  certainly  to  be  excluded  from  the  Aeehnine. 

On  other  grounds,  E.  M.  Walker  divides  the  Aeshninse  into  five  groups.  One  of 
these  corresponds  with  the  Anacini  above.  The  others  may  represent  a  number  of 
tribes  as  follows: 


Radial  aector  not  forked. 

Radial  sector  focksd. 

WaOcar'sdlTisioDS. 

Basal  qwoe  with 
cross  veins. 

Basal  space  without 
cross  veins. 

Basal  space  with 
cross  veins. 

Basal  space  wifli- 
out  cross  veins. 

BSACHTTSON 

OBOvr. 

BoTBBmn. 

Allopktauini. 

Boferiaieries. 

Bofferia. 

«i  livjjmiiiw. 
OomphxtAna. 

Bratkrtron   te- 
He*. 

TSLIPHLEBmn. 

TdepUMa, 
(Mimtekm, 

EpimtdMO. 
Bndtftnn. 

AlSHWA  QBOUP. 

Batitetehna. 

AmphiMaekfia. 

AxmooKL 
Ae$hmtu 

Aeiehna  terie*. 

Oplontuekna. 

CbrfptotftM. 

OvnaeaiUha  te- 
riet. 

NSUBASCHMDa. 

QTNACANTBnn. 

Ofmanntka. 

SittttrvpUMm. 

11; 


This  agrees  well  enough  with  Walker's  phylogenetic  tree,  except  that  Neurmtckna 
can  not  apparently  be  derived  from  Oynacantha,  nor  Amphisesckna  from  Aeihna. 
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Order  DIPTERA. 
Family  P50RID^. 

PARASPnnPHORA  LABONARTTM  (BroM). 

Phora  laminarum  Bbubs,  BuU.  Amer.  Mub.  Nat.  Hist.,  vol.  24, 1908,  p.  275. 

This  was  described  from  a  single  imperfect  specimen.  Three  others 
have  been  found  at  Florissant,  all  at  station  17,  two  by  Mrs.  C!ockerell; 
one  by  Mr.  S.  A.  Rohwer.    From  these  I  have  prepared  the  accom- 


»•/' 


< 


FlQ.  3.— PASASFnnPBSA.  TJLinNARTJM.  a,  DUCnAMlCAIlC  nOXTBB  OF  MIDDLI 
TIBU;  b,  PAST  OF  MIDDLE  XABSV8,  BHOVINO  ABMATUSI;  C,  PAST  OF  HIND 
TABSV8,  BHO-WINO  ABMATUBK;  d,  8CU1KLLT7M  IND  ADJACENT  PASTBySBOTnHQ 

bristles;  e,  end  of  female  abdomen. 

panying  figures,  which  explain  themselves,  a  is  from  one  specimen; 
h,  Cj  d,  from  another;  e,  from  the  third.  All  show  the  character- 
istic armature  of  the  hind  tibiae,  resembling  that  of  the  recent  species 
P.  muUiseriata  (Aldrich).  The  modem  representative,  however,  has 
only  two  scutellar  bristles  instead  of  four. 

The  new  material  of  P.  laminarum  shows  that  the  species  has  well- 
developed  wings. 

Pimo^ype.— €at.  No.  59923,  U.S.N.M. 
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RESULTS  OF  THE  YALE  PERUVUN  EXPEDITION  OF 
1911.  ORTHOPTERA  (ADDENDA  TO  THE  ACRIDnD-Sl— 
SHORT-HORNED  LOCUSTS). 


By  Lawrence  Beunek, 

Of  the  Unxvenity  of  Nebraska,  Lincoln,  Nebroika, 

Since  writing  the  report  on  the  Acridiid®*  a  few  additional  speci- 
mens collected  after  the  main  expedition  had  started  home  have 
been  received.  These  are  of  sufficient  interest  to  merit  an  additional 
report. 

Family  LOCUSTIDiE  (OEDIPODINiE). 

TRIMBROTROPIS  OCHRACBIPBNIfIS  ?  Blaacliara. 

A  single  female  specimen  doubtfully  referred  to  this  species  from 
Coropuna,  taken  in  October.    The  altitude  given  is  14,500  feet. 


TRIMBROTROPIS  SIONATIPBHinS  ] 

One  pair  bearing  same  data  as  die  preceding  species. 

Family  CYRTACANTHACRIDiE  (ACRIDIID^). 

SCHESTOCERCA  MACULATA,  new  spedai. 

Of  medium  size,  and  with  the  tegmina  regularly  and  coarsely 
maculate  with  fuscous,  and  the  pronotum  longitudinally  lined  with 
the  same  color. 

Head  rather  narrow  but  fairly  high,  not  prominent;  the  eyes  also 
narrow,  being  fully  twice  as  long  as  wide  and  plainly  longer  liian  the 
anterior  margin  of  the  cheeks  below  them,  separated  on  the  vertex 
by  a  space  equal  to  the  widest  portion  of  the  frontal  costa;  fastigium 
nearly  twice  as  wide  as  long,  very  shallowly  sulcate  and  with  coarse 
antero-lateral  carinsB;  lateral  ocelli  large,  pallid,  touching  the  com- 
pound eyes;  frontal  costa  moderately  prominent,  shaUowly  sulcate 
at  the  ocellus  and  below.  Pronotum  rugoso-punctate,  narrow  in 
front,  the  anterior  lobe  a  little  expanding  caudad,  the  hind  lobe  much 
more  rapidly  so;  the  median  carina  fairly  prominent  and  deeply 

>  Proceedings  U.  S.  National  litiseam,  Vol.  44, 1913,  pp.  177-187. 
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severed  by  all  three  transverse  sulci,  the  last  plainly  in  advance  of 
the  middle,  hind  border  gently  obtusangulate,  the  apex  rounded. 
Tegmina  ample,  tapering  but  little  apically,  extending  beyond  the 
tip  of  the  abdomen  and  apex  of  the  hind  femora  nearly  double  theur 
width;  wings  broad.  Anterior  and  middle  legs  rather  slender,  the 
hind  femora  short,  robust  at  base,  slender  apically,  the  external 
carinaB  prominent;  hind  tibiae  noticeably  sinuose  and  also  provided 
with  prominent  external  carinas,  9-spined  externally,  11-spined 
intemaUy,  the  inner  ones  decidedly  larger  than  the  outer.  Pros- 
temal  spine  moderately  coarse,  decidedly  transverse,  the  sides 
parallel,  the  apex  broadly  rounded,  gently  directed  caudad  but  not 
curved. 

General  color  brunneo-cinereous,  strongly  maculate,  mottled, 
streaked  and  flecked  with  fuscous.  Tegmina  coarsely  maculate  on 
disk,  the  maculaB  on  the  apical  half  tending  to  form  obliquely  trans- 
verse bands,  anterior  and  posterior  areas  also  distinctly  mottled 
with  the  same  color.  Pronotum  plainly  marked  with  alternate 
longitudinal  pallid  and  fuscous  bands,  the  middle  of  the  lateral 
lobes  provided  with  a  quadrate  pallid  macula.  Vertex  and  occiput 
showing  traces  of  lateral  fuscous  lines,  between  and  below  these  lines 
cinereous  except  for  an  inconspicuous  fuscous  line  extending  partly 
across  the  cheeks  below  each  eye.  Hind  femora  with  a  pallid  external 
disk;  upper  margin  showing  traces  of  two  transverse  fuscous  bands, 
lunules  and  base  of  tibiae  black,  the  genicular  lobes  dirty  white,  the 
carinae  very  conspicuously  black  mottled;  the  tibiae  cinereo-purple, 
the  spines  pale,  black-tipped.  Hind  margin  of  abdominal  s^ments 
prominently  dotted  with  fuscous.  Wings  pellucid,  becoming  yel- 
lowish basally,  the  principal  veins  and  the  transverse  ones  on  apical 
portion  infuscated. 

Length  of  body,  female,  42  mm.;  of  pronotum,  9.6  mm.;  of 
tegmina,  43  mm.;  of  hind  femora,  23.5  mm. 

Habitat. — ^The  only  specimen  at  hand  was  taken  at  Chuquibamba, 
Peru,  dining  October,  1911.  The  label  bears  the  note  ''10,000  feet 
(Yale  Peru  expedition)." 

Type.— Ca.t.  No.  15598,  U.S.N.M. 

This  insect  is  rather  closely  related  to  both  8.  cclumbina  Thimberg 
and  8.  irUerrita  Scudder,  the  former  species  coming  from  Colombia 
and  the  latter  from  Peru.  It  is  also  related  to  an  insect  found  in 
the  windward  of  the  West  India  Islands  and  Trinidad,  and  that  has 
been  referred  erroneously  to  Thunberg's  species.  It  is  likewise 
related  to  8.  nuiculipennis  Bruner,  which  latter  locust  will  shortly  be 
described  in  a  forthcoming  paper  soon  to  be  published  in  the  current 
volume  of  the  Annals  of  the  Carnegie  Museum. 
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DIAGNOSES  OP  NEW  SHELLS  FROM  THE  PACIFIC  OCEAN. 


By  William  Healet  Dall. 

Curator  Divinon  of  Mollushi,  United  StaUa  National  Mtueum, 


For  several  years  new  species  of  shells  from  Northwest  America 
and  other  parts  of  the  Pacific  Ocean  have  been  accumulating  in 
the  national  collection,  and,  as  some  of  them  have  been  furnished 
with  manuscript  names  for  the  convenience  of  collectors,  it  was 
thought  best  to  prepare  diagnoses  of  some  of  these  species  before 
the  manuscript  names  found  their  way  into  print. 

Some  of  the  specimens  have  long  been  in  the  collection,  but  r&- 
maiQed  unstudied  on  account  of  the  pressure  of  other  duties;  some 
have  been  contributed  by  generous  correspondents,  and  others 
obtained  from  various  sources.  Figures  of  many  of  them  have  been 
prepared  and  will  appear  later. 

CHRTSODOMUS  BULOCATUS  IHUL 

Ckry9od(mui  euUmatm  Dall,  Smiths.  Muc.  CM.,  vol.  60,  No.  1727,  p.  156,  July,  1907. 

Shell  large,  with  a  thin  dehiscent  periostracum,  and  about  eight 
whorls  without  the  Gost)  nucleus;  shell  substance  white  with  the 
outer  layer  more  or  less  tinged  with  rosaceous  purple;  whorls  well 
inflated,  the  suture  appressed,  with  a  band  of  minor  sculpture  in 
front  of  it;  upper  whorls  with  eight  or  less  rounded  prominent 
flexuous  ribs  extending  from  suture  to  suture,  most  prominent  at 
the  shoulder  of  the  whorl  and  least  so  on  the  presutural  band;  they 
become  obsolete  on  the  first  half  of  the  last  whorl;  spiral  sculpture 
of  three  sizes  of  spiral  threads,  the  larger,  of  which  tibere  are  eight 
between  the  sutures  at  the  beginning  of  the  last  whorl;  the  second 
size  running  in  the  middle  of  the  wide  interspaces  between  the 
major  cords;  and  lastly  the  finer  ones  which  cover  the  surface  of 
the  presutural  band  and  the  interspaces  between  the  other  threads. 
All  these  are  crossed  by  fine  rather  prominent  incremental  lines. 
Apertiure  elongate-ovate  with  a  wide  somewhat  recurved  canal; 
body  with  a  thin  layer  of  callus;  pillar  with  a  thick  white  callous 
border;  siphonal  fascicle  well  marked;  outer  lip  thin,  simple,  sharp, 
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crenulate  by  the  external  sculpture;  throat  white,  smooth;  hei^t 
of  shell  168;  of  last  whorl  134;  of  aperture  and  canal  105;  maximum 
diameter  78  mm.    Operculum  large,  dark  brown,  normal  to  the  genus. 

Dredged  at  Aniwa  Bay,  Sakhalin  Island,  at  station  5009,  in  25 
fathoms,  mud,  bottom  temperature  38^  5  F.  38.5^.  U.  S.  Bureau  of 
Fisheries  steamer  Albatross.    Cat.  No.  205371  U.S.NJi. 

Only  a  single  adult  specunen  of  this  fine  species  was  obtained 
It  is  one  of  the  largest  of  the  genus.  Originally  described  from  a 
very  young  specimen,  it  was  thought  best  to  give  a  new  diagnosis 
from  the  adult. 

TRrrONOFUSUS  JORDAHX,  ntw  wg^tlm. 

Shell  of  moderate  size,  of  about  seven  and  a  half  whorls,  the  nucleus 
rounded,  not  swollen  but  rather  large;  suture  distinct,  the  whorls 
moderately  roimded;  surface  covered  with  a  dark  orang^brown 
periostracum,  beneath  which  the  shell  substance  is  white;  sculpture 
of  incremental  lines,  not  prominent  but  regular  and  close  set,  crossed 
by  numerous  flat  spirals  with  very  narrow  interspaces,  this  sculpture 
covering  the  whole  surface,  the  spirals  being  dightly  narrower  in 
front  of  the  sutiu^;  on  the  periphery  of  the  last  whorl  there  are 
about  two  spirals  with  their  interspace  in  the  width  of  one  millime- 
ter; aperture  less  than  half  the  length  of  the  shell;  canal  wide,  short, 
sharply  recurved;  outer  lip  simple,  flexuous,  expanded,  receding 
behind  the  periphery  and  advancing  near  the  suture,  connected  over 
the  body  with  the  pillar  by  a  thin  layer  of  white  callus;  pillar  short, 
attenuated  in  front;  throat  smooth,  bluish  white;  operculum  orate, 
with  apical  nucleus,  dark  brown.  Height  of  shell  43;  of  last  whorl 
31;  of  aperture  20;  maximum  diameter  of  shell  21  mm. 

Puget  Sound,  Sucia  Island,  and  Gulf  of  (jeorgia  in  67  fathoms, 
sand,  bottom  temperature  48^  5  F.  Also  in  Bering  Sea  off  the  south- 
east coast  of  Kamchatka  in  96  to  100  fathoms,  sand,  temperature 
31^  F.  to  33°  1  F.    Cat.  No.  22642,  U.S.N.M. 

The  specimens  are  quite  uniform,  and  nearly  all  have  a  ferrugi- 
nous incrustation  on  the  early  whorls.  The  young  have  a  lighter 
colored,  more  or  less  olivaceous  periostracum.  The  sutiu^  is  not 
closely  appressed  and  gives  the  aspect  of  being  minutely  channeled, 
especially  on  the  last  whorl. 

It  is  named  after  Dr.  David  Starr  Jordan,  of  Stanford  University. 

BORBOTROPHON  OOROON,  ntw  spedai. 

Shell  elongate,  white,  of  seven  whorls,  the  nucleus  small,  smooth, 
rounded,  of  two  whorls;  subsequent  whorls  with  a  peripheral 
spuiose  carina  or  cord,  with  two  additional  cords  on  the  Inse  of  the 
last  whorl;  last  whorl  with  six,  preceding  whorl  with  ei^t  or  nine 
sharp-edged  varices,  which  become  prominently  spinose  where  they 
intersect  the  cords;  interspaces  smooth  except  for  incremental 
lines;  apertiu*e  ovate,  with  a  raised  margin  except  at  the  canal; 
throat  white,  smooth;  operculum   muricoid,   canal  long,  slightly 
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recurved.  Height  of  shell  38;  of  last  whorl  30;  of  aperture  13; 
mATrimuTn  diameter,  exclusive  of  the  spines,  18  mm. 

Dredged  off  Hondo,  Japan,  at  station  3698,  in  153  fathoms,  mud, 
bottom  tempOTature  66^  F.    Cat.  No.  110771,  U.S.N.M. 

This  elegant  species  has  somewhat  the  aspect  of  a  Muriddea 
except  for  its  long  canal,  and  it  is  possible  that  it  should  be  referred 
to  some  section  of  Mwrex  rather  than  to  Boreotrophon  to  which  it 
seems  also  closely  allied. 

Genus  AMPHISSA  H.  and  A.  Adams. 
OOSlOOCOirCHA,  new  fubfeiiiu. 

Buocmum  q>.,  Powrs,  1836. 
Trvnoaria  op.,  H.  and  A.  Adams,  1853. 
ColumbeUa  sp.,  Carfinter,  1856. 

Type. — Bucdnnim  modestum  Powys,  Proc.  2iOol.  Soc.  London,  1835, 
p.  94.    Bay  of  Montijo,  Central  America. 

The  type  of  AmpTmsa  is  Buccinum  corrugaium  Reeve.  The 
geniis  is  typically  represented  by  a  group  of  species  peculiar  to  the 
Northwest  coast  of  America,  and  which  does  not  extend  into  the 
Tropics.  They  are,  in  short,  Columbellids  with  a  Bucdnoid  shell, 
with  strong  axial,  crossed  by  more  or  less  marked  spiral,  sculpture. 

The  group  now  segregated  is  tropical,  with  its  focud  in  the  Gulf  of 
CaUfomia,  and  with  a  Columbelloid  operculum  and  radula  has  a 
shell  practically  without  axial  sculpture  and  with  strong  spiral 
striation,  especially  on  the  region  near  the  canal,  and  sometimes 
with  a  single  groove  directly  in  front  of  the  suture.  There  is  a  marked 
thickening  behind  the  outer  lip,  which  is  sharp  and  simple,  the 
typical  species  has  lirations  inside  the  aperture  on  the  outer  wall  of 
the  throat,  but  some  of  the  others  seems  to  be  devoid  of  tins  feature. 
The  anterior  end  of  the  columella  is  markedly  attenuated;  the 
colors  are  usually  brown  and  yellow.  There  is  some  superficial 
resemblance  to  the  typical  Truncaria,  which,  however,  has  a  very 
different,  narrowly  ovate,  operculum  with  the  nucleus  apical,  as  in 
many  species  of  Turris. 

AMPmSSA  (COSMIOCONCHA)  PALBftBRI.  new  tpectof. 

Shell  smaller  than  A.  modesta  Powys,  and  of  a  xmiform  pale  brown- 
ish color  when  fresh,  with  a  loosely  coiled,  smooth,  glassy  nucleus  of 
two  whorls  and  two  subsequent  nepionic  whorls  which  show  obscure 
traces  of  axial  ribbing;  subsequent  whorls  about  five,  smooth  except 
for  a  faint  impressed  line  in  front  of  the  suture,  six  or  seven  strong 
cords  on  the  base  of  the  shell  behind  the  siphonal  fascicle,  and  more 
or  less  striation  on  the  fasdole,  beside  incremental  lines;  whorls 
moderately  rounded,  suture  very  distinct,  not  appressed;  a  strong 
rounded  varix  behind  the  outer  lip;  aperture  elongate,  oval,  a  small 
callus  on  the  body,  but  no  subsutural  sinus;  outer  lip  sharp,  simple. 
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internally  with  nine  or  ten  short  lir»,  the  series  not  extending  to  the 
extremes  of  the  lip;  canal  short,  deep,  rather  markedly  recurved. 
Height  of  shell  19;  of  last  whorl  13;  of  aperture  10;  maTimum 
diameter  9  mm.  The  same  dimensions  in  A.  modesta  average 
respectively  24,  17,  13,  and  10  mm. 

Head  of  the  Gulf  of  Califomia,  Dr.  E.  Pajmer,  Cat.  No.  182587, 
U.S.N.M.,  also  at  station  3034,  in  24  fathoms  off  Point  Fermin  in 
the  Gulf,  by  the  U.  S.  Bureau  of  Fisheries  steamer  A^Hxtrass. 

▲MPmSSA  (COSMIOCONCHA)  PBROSACILIS.  mnr  ipMiat. 

Shell  elongate,  slender,  whitish,  with  brownish  flammules,  part  of 
which  are  grouped  in  an  obscure  band  in  front  of  the  suture;  nucleus 
lost;  subsequent  whorls  about  eight,  moderately  convex,  with  no 
line  in  front  of  the  rather  deep  suture;  spiral  sculpture  on  the  canal 
and  base  of  about  20  channeled  grooves  with  wider  flattish  inter- 
spaces; aperture  elongate,  the  inner  lip,  as  far  as  the  end  of  the 
canal  with  a  rather  thick  layer  of  white  callus;  outer  lip  sharp  with 
a  feeble  varix  behind  it  and  with  about  15  fine  lirations  internally; 
canal  short,  wide,  slightly  recurved.  Height  of  shell  24;  of  last 
whorl  15;  of  aperture  10;  maximum  diameter  7  mm. 

Dredged  at  station  3017  on  the  west  coast  of  Mexico,  in  58  fath- 
oms, green  mud,  off  Cape  Lobos.    Cat.  No.  211030,  U.S.NJi. 

This  is  much  more  slender  than  the  preceding  species. 

AMPmSSA  (COSMIOCOnCHA)  PARVULA,  new  w^tdm. 

Shell  small,  pale  olivaceous,  slender,  of  about  7  moderately  convex 
whorls;  suture  distmct,  minutely  channeled,  without  any  depressed 
line  in  front  of  it;  sculpture  of  iacrementid  lines  and  on  the  base 
and  canal  about  25  channeled  grooves  with  flattish,  wider  interspaces; 
the  grooves  grow  fainter  and  narrower  and  the  interspaces  wider, 
till  the  sculpture  becomes  obsolete  near  the  periphery  of  the  whori; 
*aperture  long  and  narrow,  body  with  a  light  wash  of  callus;  outer 
lip  sharp,  simple,  with  a  narrow  but  well-marked  varix  behind  it, 
internally  with  about  20  fine,  sharp,  short  lirations  which  extend 
practically  the  whole  length  of  the  aperture;  canal  wide,  .deep, 
slightly  recurved.  Height  of  shell  15;  of  last  whorl  10;  of  aperture 
6.5;  maximum  diameter  5  mm. 

Dredged  at  station  2996,  off  La  Paz  Bay,  Gulf  of  California,  by 
the  U.  S.  Bureau  of  Fisheries  steamer  Albatross  in  112  fathoms,  green 
mud.    Cat.  No.  211029,  U.S.N.M. 

At  first  sight  this  looks  like  a  miniature  A.  pergracUis,  but  on 
closer  scrutiny  it  is  seen  to  have  differential  characters  Ovher  than 
those  of  size. 

UOTIA  LXTIUDA,  ntwipeckt. 

Shell  small,  dull  red  or  purplish  brown,  more  or  less  articulated  on 
the  ridges,  of  about  four  and  a  half  whorls;  nucleus  minute,  flattish; 
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last  whorl  with  four  strong,  beaded,  spiral  cords  with  subequal  inter- 
spaces, peripherally;  between  them  and  the  suture,  three  slightly 
smaller  similar  cords,  the  space  at  the  suture  giving  a  channeled  effect; 
on  the  base  two  less  prominent  cords  and  two  wider  nodulous  ridges 
around  the  deep,  rather  narrow  umbilicus;  aperture  circular,  the 
outer  lip  thick,  fringed  by  the  ends  of  the  spiral  cords;  axial  sculptiu'e 
of  numerous  fine  radial  threads,  most  obvious  in  the  channels  between 
the  cords;  height  of  shell,  4.5;  maximum  diameter  of  base,  5.5  mm. 

Beach,  San  Josef  Island,  Gulf  of  California,  Gat.  No.  264972, 
U.S.N.M. 

Operculum  multispiral,  calcareous  externally  with  a  small  central  pit. 

BOLBfA  BARTSCmi,  new  ipoelM. 

•  Shell  thin,  trochoid,  yellowish  white  with  rose-colored  flammules 

and  nebulosities,  with  more  or  less  articulation  on  the  spiral  ridges. 

Nucleus  very  minute,  glassy;  nepionic  shell  white,  depressed  above,  of 

three  rather  rounded  whorls  with  numerous  low  radial  plications  or 

riblets;  subsequent  whorls  four,  with  a  sparsely  imbricate  keel  at  the 

periphery  and  a  prominent,  beaded,  spiral  cord  one-third  of  the  way 

from  the  appressed  posterior  suture  toward  the  periphery.    This 

arrangement  gives  a  channeled  or  turriculate  aspect  to  the  shell  in 

the  sutural  r^on.    llie  last  whorl  has  a  third  keel,  imbricate  like 

the  peripheral  one  but  less  prominent,  bordering  the  base;  the  space 

between  the  beaded  cord  and  the  peripheral  keel  is  on  the  upper 

whorls  finely  spirally  striated,  but  on  the  last  whorl,  first  two,  and 

then  a  third,  small  spiral  equidistant  threads,  articulated  white  and 

dark  rose  color,  are  developed;  the  imbrications  on  the  two  keels  are 

short,  distant,  subspinose,  and  channeled  in  front;  the  base  is  nearly 

smooth,  with  fine  spiral  striation  and  a  widespread,  transparent,  thin 

layer  of  enamel  in  front  of  the  apertwe;  pillar  smooth,  arcuate,  pearly; 

outer  lip  thin,  sharp,  markedly  expanded;  throat  pearly;  aperture 

quite  oblique;  operculum  white,  smooth,  constructed  like  that  of 

B.  rugosa,  but  with  the  external  depression  much  less  marked;  altitude 

of  shell  30,  maximum  diameter  35,  diameter  of  operculum  15  mm. 

Dredged  in  205  fathoms,  sand,  off  Dowarra  Islimd,  near  Temate, 

Moluccas.    Cat.  No.  214444,  U.S.N.M. 

The  shell  was  so  tightly  closed  by  the  operculum  that  the  animal 
had  decayed,  though  put  in  spirits,  but  the  radula  was  preserved  and 
showed  a  central  tooth  of  squarish  form  without  <^usps,  on  a  larger 
base,  with  four  laterals  on  each  side;  their  cusps  denticulate  with  a 
promiiient  spur  below,  behind  the  cusp,  and  the  usual  large  mass  oi 
uncini.  From  what  was  left  of  it,  the  sides  of  the  foot  seemed  desti- 
tute of  any  epipodial  appendages. 

This  very  lovely  shell  is  so  thin  and  delicate  that  it  was  a  surprise 
to  find  it  possessing  a  heavy  calcareous  operculum. 
It  is  named  after  Dr.  Paul  Bartsch. 
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MAROABITSS  SIMBLUS,  new  ipoelM. 

Shell  pale  graj;  bediiye-Bhaped,  with  a  blunt  apex  and  five  and  a 
half  rapidly  enlu'ging  convex  whorls;  nucleus  minute;  subsequent 
whorls  polished;  finely  spirally  striate,  crossed  by  yeiy  fine  flexuous 
striffi  corresponding  to  the  lines  of  growth,  which  more  or  less  micro- 
scopically crenulate  the  interspaces  between  the  spirals;  suture  not 
impressed;  base  with  an  obscure  angulation  peripherally,  the  sculp- 
ture similar  to  the  rest  of  the  shell  but  more  pronounced;  umbilicm 
narrow,  deep;  aperture  subquadrate,  obhque;  the  pillar  thin,  white; 
the  throat  pearly.  Height  of  shell,  13;  of  last  whorl,  10;  maximuTn 
diameter  of  base,  14  mm. 

Dredged  in  deep  water,  off  Santa  Barbara  Channel,  California. 
Cat.  No.  267172,  U.S.N  Ji.  The  specimen  did  not  contain  the  animal 
or  operculum. 

CALUOSTOMA  NBPHBLOmS, MwipMlat. 

Shell  acute-conical,  trochiform,  of  about  nine  whorls,  yellowish, 
with  radiating  dark-purple  nebulosities  and  flammules;  nucleus  more 
or  lees  Inyerted,  white,  glassy,  minute;  a  nepionic  whorl  and  a  half 
follows,  with  three  spiral,  latterly  beaded  cords;  the  remaining  sculp- 
ture comprises  a  strong  prommently  beaded  cord  at  the  periphery 
immediately  in  front  of  which  the  suture  is  laid;  on  the  last  whorl, 
between  the  periphery  and  the  suture  behind  it,  are  about  a  dozen 
threads  smaller  than  that  at  the  periphery  but  equally  and  uniformly 
beaded,  with  subequal,  smooth  interspaces,  and  mostly  alternating 
in  size;  there  is  no  obvious  axial  sculpture;  base  bordered  by  a  cord 
(without  beading)  of  the  middle  size,  between  which  and  the  center 
of  the  base  are  18  to  20  fiattish  straplike  spirals,  faintly  irregularly 
undulated  and  with  subequal  or  narrower  interspaces,  except  the 
three  or  four  nearest  the  columella  which  are  larger,  more  distant, 
and  with  more  or  less  obscure  nodulation;  base  only  slightly  convex; 
pillar  arcuate,  white,  with  an  obscure  ridge  around  the  imperforate 
umbilical  region,  ending  at  the  anterior  end  of  the  pillar  in  a  nodulous 
swelling.  Aperture  broken,  but  evidently  subquadrate  with  thin, 
simple,  outer  lip.  Height  of  shell,  25;  of  last  whorl,  15;  maximum 
diameter  of  base,  22  mm. 

Station  2804,  Panama  Bay,  in  47  fathoms,  muddy  bottom.  Cat.  No. 
96637,  U.S.N.M. 

This  species  is  nepresented  only  by  one  broken  specimen,  but  when 
perfect  must  be  one  of  the  most  elegant  of  the  West  American  species 
of  this  elegant  group,  and  quite  distinct  from  any  of  the  others. 

PBCTSN  (PSBUDAMUSIUM)  ARCBS,  new  spedai. 

Shell  hyaline  white,  with  no  anterior  ear,  subcircular,  slightly  con- 
vex; hinge  line  rather  long,  ligament  and  pit  very  small,  entire  surface 
of  convex  valve  sculptured  with  subequal  radial  threads  and  similar 
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concentric  threads,  forming  nearly  square  equal  reticulations,  about 
four  to  a  square  millimeter;  the  intersections  are  slightly  prominent 
on  the  disk  and  more  or  less  minutely  splnose  on  the  ends  of  the 
valve;  beside  these  the  entire  valve  is  sculptured  with  minute  equal 
radial  lines,  about  six  to  a  reticulation;  the  interior  of  the  valve  is 
glassy,  the  sculpture  showing  through.  The  flatter  valve  has  similar 
sculpture,  with  a  narrow  smooth  submargin,  a  ctenolium  of  five  or  six 
free  teeth,  a  moderately  deep  byssal  notch  and  five  imbricated  rays 
on  the  ear  above  the  fascicle  of  the  notch. 

Height,  35;  length,  34.5;  diameter,  6.0  mm. 

Off  Santa  Barbara,  California,  in  over  500  fathoms,  muddy  bottom. 
Cat.  No.  267169,  U.S.N.M. 

A  neat  species,  remarkable  for  the  even  character  of  its  reticula- 
tion and  its  uniformity  over  both  valves. 

CUSPIDARIA  SUBOLACIALIS,  MW  ipMiat. 

Shell  large  for  the  genus,  chalky,  with  a  coarse  dehiscent  olivacedus 
periostracum;  equivalve,  nearly  equilateral.  Beaks  nearly  in  the 
center  of  the  shell,  anterior  dorsal  margin  arcuately  descending,  ante- 
rior end  of  shell  ovately  rounded;  posterior  slope  straight,  or  slightly 
distally  recurved,  with  a  short  compressed  distaUy  gaping  rostrum, 
terminally  subtruncate;  base  arcuate,  somewhat  patulous  below  and 
behind  the  beaks,  incurved  at  the  beginning  of  the  rostrum;  hinge  in 
the  left  valve  with  a  small  obliquely  backwardly  directed  chondro- 
phore;  in  the  right  valve  there  is  also  a  strong  lamina  parallel  with  the 
dorsal  margin  and  separated  from  it  by  a  groove  which  receives  the 
edge  of  the  opposite  valve  in  closing;  beaks  opisthocoelous,  incon- 
spicuous.   Height,  24;  length,  39;  diameter,  20  mm. 

Off  the  Califomian  coast  in  deep  water.  Cat.  No.  265904,  U.S.N.M. 
Nearest  to  C,  glacidlis  M.  Sars,  from  which  it  differs  in  the  less  promi- 
nent and  less  posterior  beaks  and  less  recurved  rostrum. 

PSBPHIDIA  CTMATA,  ntw  ipoelM. 

Shell  small,  white,  solid,  rounded  triangular,  with  inconspicuous, 
somewhat  anterior  beaks,  the  lunule  and  escutcheon  very  feebly 
indicated;  surface  with  fine  concentric  but  not  perfectly  r^ular  low 
threadlike  sculpture;  periostraciun  yellowish,  rather  coarse;  hinge 
of  the  genus;  inner  margins  smooth,  interior  disk  polished,  the  pallial 
sinus  small,  ascending,  the  inner  extreme  bluntly  rounded;  muscular 
impressions  distinct,  ligament  small  and  weak.  Height  5.5;  length 
6.0;  diameter  2.5  mm. 

Near  Cerros  Island,  Lower  California,  in  shallow  water.  Cat.  No. 
266158,  U.S.NJ^f . 

This  has  nearly  the  profile  of  P.  lordi  Baird,  but  is  much  less 
inflated,  and  the  surface  is  concentrically  sculptured  instead  of  smooth. 
8D459*— Proc.NJtf.voL45— 18 88 
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HALICAHDISSA,  new  genus. 

Shell  recalling  Halieardia  and  Verticordia,  finely  granuioee  extern- 
ally, with  a  few  strong  radial  ribs;  the  distinctiye  diaracters  are  ana- 
toxnical.    The  shell  has  been  figured.^ 

The  soft  parts  recall  those  of  Halieardia  bat  instead  of  having  a 
thin  netlike  gill  attached  on  each  side  to  a  more  or  less  conyoluted 
fleshy  siphonal  septum;  thus  completing  the  separation  of  the  pedal 
and  siphonal  chambers;  the  septum  is  thin  and  incomplete  bdiind, 
so  that  it  does  not  cut  off  the  siphonal  from  the  pedal  chamber 
completely;  and  the  gills  form  no  part  of  it  but  are  free,  ezcq[>t  at 
the  proximal  end;  and  appear  to  have  both  direct  and  reflezed 
laminffi;  the  foot  is  more  like  the  usual  pelecypod  foot;  with  no  devel- 
oped opisthopodium,  and  the  palps  offer  nothing  exceptional.  Tlie 
soft  partS;  in  brief,  are  intermediate  between  those  of  Verticordia 
proper  and  the  ordinary  pelecypod;  anatomically;  and  muck  nearer 
the  former  than  to  the  typical  Halieardia. 

Type. — Vertieardia  perplieata  Dall,  from  812  fathoms  near  the 
Galapagos  Islands.    Cat.  No.  266804,  U.S  J^Ji. 

Shells  of  the  genus  Halieardia  were  referred  to  Mytilifneria  by 
Verrill  and  Liocard,  and  the  present  species  would  from  the  shell 
alone  be  suspected  to  belong  to  Halieardia. 

LTOHSIA  (AILOOSAMMA)  AMABIUa  new  ipMiat. 

Shell  thiU;  with  a  pale  olivaceous  periostracum  and  pearly  interior, 
tlie  lithodesma  small.  The  sculpture  resembles  closely  that  of  tb€ 
type  of  the  group,  L.  (A.)  formom  Jeffreys;  from  the  CanarieB,  bui 
differs  in  the  following  details;  the  anterior  transverse  ripples,  tl» 
central  nodulous  ray,  and  the  ra^al  ridge  below  the  posterior  dorsal 
area  are  more  vertically  directed;  on  the  latter  area  there  is  onh 
faint  indication  of  the  radial  ribbing  which  in  L.  formosa  is  distinc: 
and  minutely  spinose;  the  anterior  end  is  longer  than  the  post^w 
while  in  formosa  the  reverse  is  the  case;  the  coloration  of  the  pefi)- 
stracum  is  oliraceous  green  while  mformoaa  it  is  ferruginous  1>rowi. 
Length  23;  of  anterior  end  12;  height  15;  diameter  12  mm. 

Santa  Barbara  Channel,  California,  in  deep  water.  Cat.  Ns. 
267161;  U.SJf 31 

This  is  a  much  larger  shell  than  the  Atlantic  species  of  the  saot 
group. 

LTONSIA  (ALLOORABOCA)  OAHUtoSIS,  new  ipoelM. 

Shell  resembling  the  preceding,  but  somewhat  smaller,  pale  bit>^ 
with  the  anterior  transverse  ripples  fewer  and  less  vertical  tlian  b 
either  of  the  other  species,  the  median  ray  less  distinct  and  -wv^ 
composed  of  feeble  undulations;  the  posterior  dorsal  area  Mrith  b* 
transverse  instead  of  radial  sculpture  over  its  lower  half;  the  poeterie^ 

I  Proo.  U.  8.  Nat.  Moi^  toL  13, 1889,  pi. «,  fig.  1 . 
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end  more  attenuated,  and  the  beaks  almost  exactly  central.    Length 
21.76;  of  anterior  end  10.75;  height  13.0;  diameter  10.0  mm. 

South  coast  of  Oahu  Island,  Hawaiian  Islands,  in  310  fathoms, 
sand,  bottom  temperature  43.5*"  F.    Cat.  No.  252329,  U.S.N  JM!. 

LTOnSIA  PUOBTENSIS,  new  tpectof. 

Shell  large,  thin,  pearly  under  a  thin  olivaceous  gray  periostracum 
which  is  covered  with  fine  radial  lines  to  which  fine  sand  adheres 
strongly,  so  that  an  attempt  to  remove  the  sand  also  destroys  the 
greater  part  of  the  periostracum;  the  shell  is  slightly  inequivalve  and 
very  inequilateral,  the  anterior  end  being  much  shorter;  the  perios- 
tracum projects  over  the  shelly  margin;  the  anterior  end  is  evenly 
rounded,  the  posterior  rostrate,  the  beaks  not  conspicuous;  the  base 
is  convexly  arcuate  in  the  middle  but  is  rapidly  attenuated  toward 
the  rostrum,  which  is  terminally  truncated;  interior  pearly,  pallial 
area  relatively  small  within  the  somewhat  irregular  unsinuated  pallial 
line;  hinge  edentulous  with  a  small  narrow  lithodesma.  Length  of 
shell  36;  of  anterior  portion  15;  height  at  beaks  17;  maximum  diam- 
eter 10  mm. 

Another  specimen  is  50  mm.  long  and  22  mm.  high,  while  a  third  is 
52  mm.  long  and  28  mm.  high. 

The  type.  Cat.  No.  249966,  U.S.N.M.,  is  from  the  coast  of  Wash- 
ington (H.  Hannibal);  another  is  from  Chignik  Bay,  Alaska,  in  16 
fathoms,  sand  (Dall);  and  a  third  from  Puget  Sound  (Kincaid). 

This  is  the  largest  Lyonsia  of  the  coast,  if  we  except  ErUodesma 
(Agriodestna)  saxicola  Baird.  The  smaller  specimen  was  taken  as 
type  because  of  the  better  condition  of  the  surface,  the  periostracum 
in  adults  being  largely  dehiscent. 

LTONSnOXA  MAOlfinCA,  new  ipoelM. 

Soft  parts;  siphonal  orifices  not  produced,  both  profusely  papillose 
and  separated  externally  by  a  bare  space;  incurrent  siphon  with  a 
strongly  marked  circular  valve  internally.  Gills  flat,  fleshy,  with  two 
laminsB  completely  soldered  to  the  fleshy  siphonal  septum  and  with 
that  completely  separating  the  pedal  and  siphonal  chambers;  there 
are  no  perforations  in  the  septum  and  no  free  portions  of  the  gills; 
foot  cylindrical,  grooved  behind,  with  a  long  and  profuse  byssus  of 
numerous  threads;  mantle  closed  except  for  the  narrow  byssal  fora- 
men and  the  siphonal  orifices;  palps  short,  soldered  to  ihe  mantle 
except  behind  in  front  of  the  foot;  mantle  margins  smooth.  The 
excurrent  siphon  has  a  small  short  valve  projecting  from  its  orifice, 
which  when  contracted  is  bilabiate,  the  fold  vertical.  The  general 
anatomy  recalls  that  of  LyonsieOa  abyasicola,  in  which,  however, 
Pelseneer  indicates  an  excurrent  siphonal  tube  of  moderate  length. 

Shell  thin,  infiated,  subquadrate,  inequilateral,  inequivalve,  gaping 
behind;  the  right  valve  a  little  larger  than  the  other;  color  pearly 
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white  with  a  pale  olive  periostracum  and  a  minutely  granular  surface, 
the  granules  being  disposed  in  radial  lines  with  wider  interspaces; 
beaks  small,  acute,  very  anterior,  prosocoelous,  with  a  minute  lunular 
depression  in  front  of  them;  a  wide  shallow  depression  with  an  obscure 
ridge  above  it  extends  backward  dorsally  to  the  posterior  margin, 
with  a  lanceolate  area  between  the  ridges  of  the  two  valves;  base 
almost  parallel  with  the  dorsal  hinge  line;  margms  of  the  valves 
simple,  sharp,  slightly  tortuous;  interior  pearly;  hinge  with  a  small 
internal  resilium  on  an  inconspicuous  nymph,  with  a  very  small  oval 
lithodesma.  Height  16.5;  length  25;  length  of  anterior  end  4; 
diameter,  16  mm. 

In  deep  water  off  Mazatlan,  Mexico,  Cat.  No.  266802,  U.S.N.M. 
This  is  the  largest  of  the  genus  yet  described. 


POROMTA  (DBRMATOICTA)  TSNUICONCHA,  m 

Shell  small,  thin,  olivaceous,  the  pearly  luster  showing  through  the 
periostracum;  equivalve,  inequilateral,  anterior  end  shorter,  rounded 
in  front;  posterior  end  longer,  roundly  truncate;  beaks  prominent, 
prosocoelous,  with  a  marked  but  uncircumsoibed  depression  in  the 
lunular  region  in  front  of  them;  interior  pearly,  brilliant;  margins 
simple,  sharp;  hinge  in  the  left  valve  with  a  small  internal  resilium 
seated  on  an  inconspicuous  oblique  chondrophore,  with  a  notch 
immediately  in  front  of  it,  into  which  fits  a  projecting  denticle  on 
the  corresponding  part  of  the  opposite  valve.  Height,  13;  length  of 
shell,  16;  of  anterior  portion,  6;  diameter,  10  mm. 

In  deep  water  off  Monterey  Bay,  California.  Cat.  No.  266865, 
U.S.N.M. 

This  recalls  P.  (D.)  eqwUonalis  Dall,  but  is  more  delicate,  less 
inflated  and  smaller. 

XRTCINA  COLPOICA,  new  ipeclet. 

Shell  small,  white,  equivalve,  very  inequilateral,  the  anterior  end 
much  the  longer  and  somewhat  expanded,  posterior  shorter  and 
smaller,  both  rounded;  the  dorsal  and  basal  margins  slightly  arcuate> 
subparallel;  surface  sculptured  only  with  concentric  incremental 
lines,  covered  with  a  thin,  pale  yellowish  periostracum;  beaks  low, 
inconspicuous,   valves  rather  compressed;  interior  polished,   hinge 

formula   ^'     '?  ?;  chondrophore  very  narrow,  oblique,  and  posteriorly 

directed.    Length  of  shell,  10;  of  anterior  part,  8;  height,  6;  diame- 
ter, 3.5  mm. 

Beach  at  the  head  of  the  Gulf  of  California.  Dr.  E.  Palmer,  Cat. 
No.  267408,  U.S.N.M. 

ROCHBFORTIA  COMPRBSSA,  new  ipeclet. 

Shell  small,  thin,  glassy,  compressed,  subovate,  inequilateral; 
beaks  low,  pointed,  inconspicuous;  surface  very  finely ,  sharply,  evenly, 
concentrically  striated;  anterior  end  longer,  evenly  rounded;  poste- 
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rior  more  pointed;  interior  polished,  the  muscular  scars  perceptible, 
small;  hinge  small  and  weak,  constructed  of  two  feeble  laterals  in 
each  valve  and  a  median  internal  resUium.    Length  of  shell,  7;  of 
anterior  part,  4;  height,  6;  diameter,  2  mm. 
With  the  last.    Cat.  No.  214445,  U.S.NJM. 

AUOBNA  NUCBA,  naw  ipeclet. 

Shell  small,  white,  rather  solid,  ovate,  slightly  inequilateral,  mod- 
erately inflated;  surface  rather  rude,  with  irregular,  rather  coarse 
incremental  lines;  beaks  full,  somewhat  posterior,  the  anterior  end 
of  the  shell  shorter;  interior  porcellanous,  the  muscular  scars  unusu- 
ally large,  the  pallial  line  irregular,  entire;  hinge  with  a  long,  strong, 
narrow,  chondrophore,  a  small  pustular  projection  in  front  of  it,  as 
usual  in  the  genus.  Length  of  shell,  4.0;  of  anterior  portion,  1.75; 
height,  3.0;  diameter,  2.2  mm. 

Gulf  of  California.    Cat.  No.  267149,  U.S.N.M, 

This  species  recalls  A.  coJceri  Dall,  of  Peru,  but  wants  the  median 
radial  depression  and  has  a  proportionately  stronger  hinge. 


VBSICOICTA  (ARCmVBSICA?)  SUAVIS,  new  i 

Shell  oval,  white,  with  an  elegantly  polished,  minutely  concentric- 
ally sparsely  lamellose  periostracum,  smoother  near  the  beaks;  equi- 
valve,  inequilateral,  the  beaks  nearer  the  anterior  end;  there  is  no 
lunule,  but  a  long  lanceolate  depression  radiating  from  the  beaks, 
bordered  on  each  side  by  an  obscure  radial  rib,  simulates  an  escutcheon 
though  not  defined  by  any  incised  line;  shell  moderately  inflated,  the 
beaks  full  but  low  and  prosocoelous;  the  ligament  external,  strong, 
and  conspicuous;  the  two  ends  of  the  shell  subequal  and  rounded,  the 
anterior  end  a  little  smaller;  interior  chalky,  with  large  adductor 
scars  and  an  entire  pallial  line;  hinge  like  that  of  V.  ffigaa  but  less 
developed;  length  of  the  shell,  34;  of  the  anterior  part,  10;  height, 
22;  diiuneter,  13  mm. 

West  of  Tiburon  Island,  Gulf  of  California,  in  deep  water.  Cat. 
No.  266881,  U.S.N.M. 

This  species,  by  the  shell,  belongs  to  the  group  of  V.  lepia  and  gigaa, 
but  the  soft  parts  beiog  unknown  its  place  must  remain  uncertain. 
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[SdBKTinC  RESULTS  OF  THE  PHltSmKE  CRtHSE  OF  THE  FISHERIES  STEAMER 
"ALBATROSS,**  1907-1910.— No.  29.] 

DESCRIPTION  OF  A  NEW  CARCHARIOID  SHARK  FROM 
THE  SULU  ARCHIPELAGO. 


By  Hugh  M.  Smith, 

United  StaUi  Cammiitioner  o/Fi»hen€$ 
and  Director  of  the  Alhairou  PkiKppine  Expedition. 


Among  the  deep-water  sharks  collected  bj  the  United  States 
Bureau  of  Fisheries  steamer  Albatro88  on  the  Philippine  cruise  is  a 
smally  undescribed  species  representing  a  new  genus  of  CarchariidflB, 
obtained  off  the  island  of  Jolo  (Sulu). 

BRIDACNIS,  ne'w  genus  (Carchariideo). 

Small,  deep-water,  viviparous  sharks  with  nictitating  membrane; 
well-developed  spiracle  behind  eye;  wide,  angular  mouth,  without 
labial  grooves;  small,  erect,  pluricuspid  teeth  of  somewhat  variable 
shape  but  similar  in  two  jaws;  rather  narrow  gill  openings  of  which 
the  last  2  or  3  are  above  pectoral  base;  subequal  dorsal  fins,  the  fiist 
entirely  anterior  to  ventrals ;  anal  fin  opposite  second  dorsal  and  much 
smaller;  elongate,  nearly  straight  caudal,  with  notch  near  tip  of  basal 
lobe;  no  pit  at  root  of  tail;  no  caudal  keel;  closely  imbricated  shield- 
shaped  dermal  denticles  which  are  finely  reticulate  on  base  and  sides. 

Type  of  germs. — Eridcuma  raddiffei,  new  species. 

This  genus  is  related  to  TriaJeis  MtUler  and  Henle,  but  differs  in 
shape  of  mouth,  absence  of  labial  grooves,  shape  of  teeth,  form  of 
demud  denticles,  etc. 

gRTOACHIS  RAPdlfyM.  ■•w  mclM, 
PUte47. 

Form  elongate,  rather  slender,  body  compressed,  depth  at  origin 
of  first  dorsd  about  0.5  length  of  head  (to  posterior  ffiil  opening) ; 
head  broad,  depressed,  its  width  equal  to  distance  from  pupil  to  pos- 
terior gill  opening,  its  length  contained  5.2  times  in  total  length  of 
fish;  eye  equal  to  snout,  its  anterior  margin  in  line  with  middle  oi 
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upper  jaw;  interorbital  space  convex,  broad,  1.66  diameter  of  eye; 
spiracle  rather  large,  functional;  snout  semicircular  in  outline,  the 
preoral  space  greater  than  diameter  of  eye;  nostrils  large,  with  square 
flaps;  mouth  large,  its  width  twice  eye,  angular,  the  two  sides  form- 
ing an  angle  of  45^;  teeth  small,  similar  in  two  jaws,  about  28  in  first 


FM.  1.— BlIDACinS  EADGUfRI.    UMDEB  8IDI  OF  HXAB. 

row  in  each  side  of  each  jaw,  pluricuspid,  the  central  cusp  rather 
larger  in  upper  jaw,  with  2  or  3  proximal  cusps  and  1  distal  cusp  cm 
each  tooth  except  3  teeth  nearest  symphysis,  which  haTe  a  mkidle 
cusp  and  2  lateral  cusps  on  each  side;  3  teeth  nearest  symphysis  in 
lower  jaw  with  middle  cusp  and  1  lateral  cusp  on  each  side,  the  num- 
ber of  cusps  on  proximal  side  increasing  to  2,  8,  and  4,  while  the 
distal  side  has  only  1  cusp;  gill  apertures  rather  narrow,  the  last  two 
posterior  to  anterior  maigin  of  the  pectoral,  the  fourth  slit  widest; 


(tpe^^"^^^^ 


Fn.  2.— EBIDACinS  BAOCUmL    TXSTH  or  TJPFBm  AKD  LOWSB  JAITB,  (HULllLT  KRLABGXD. 

dermal  denticles  with  rounded  base,  a  central  shaip  point,  and  a 
short  rectangular  shoulder  on  each  side,  a  central  groove  flanked  by 
lateral  keels  extending  from  base  to  sides  of  the  pointed  extremity, 
and  another  groove  on  the  outer  side  of  each  keel,  the  sides  and  base 
of  denticles  having  several  rows  of  minute  reticulations  (not  shown 
in  figure). 
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Dorsal  fins  well  developed,  subequal,  origia  of  first  midway  between 
tip  of  snout  and  origin  of  second,  the  first  dorsal  directly  over  space 
between  pectorals  and  ventrals;  caudal  long,  nearly  straight,  a  deep 
notch  near  tip,  its  length  equal  to  distance  from  tip  of  snout  to 
origia  of  first  dorsal,  upper  lobe  low,  and  rounded  lower  lobe  deeper 
than  anal;  anal  imder  second  dorsal  but  less  than  half  its  size;  ven- 
trals small,  about  size  of  anal;  pectorals  broad,  rounded,  their  length 
sli^tly  less  than  breadth  of  head. 

Color:  Light  brown  above,  whitish  below;  posterior  half  of  body 
with  several  faint,  irregular,  dark  brown  cross  bands. 

Type. — Cat.  No.  74604,  U.SJT.M.,  a  female  specimen  23.0  cm.  long, 
taken  with  a  beam  trawl  at  station  5135  (lat.  6°  11'  50"  N.;  long. 
121°  08'  20"  E.),  oflF  Jolo  light,  island  of  Jolo,  February  7, 1908,  at  a 
depth  of  161  fathoms. 

This  fish  was  taken  aboard  the  fisheries  steamer  Albatross  alive, 
and  contained  2  large  embryos  inclosed  in  thin  membranous  sacs. 
One  of  the  sacs  was  opened,  and  the  young,  when  placed  in  a  dish  of 


FW.  8.^BBIDA£aiI8    RADCUFTBI.      a,  ▲  DIBMAL  DENHGLB  VBOM  8IDX;   b,  CBOSS  SSCIION  OF  DSBMAL 
DKHTIGLI,  THBOUQH  IUDDLB,  SBOWINa  ATTACHICINT. 

salt  water,  swam  actively.  When  in  the  sac,  which  was  4.7  cm.  long 
and  1.7  cm.  wide  at  its  widest  part,  the  body  of  the  embryo  was  bent 
sharply  to  the  left,  just  posterior  to  the  ventral  base,  and  the  end  of 
the  taU  was  curved  around  the  snout.  The  length  of  the  embryo  was 
11.3  cm.,  or  nearly  half  that  of  the  mother. 

This  species  is  named  for  Mr.  Lewis  Raddiffe,  scientific  assistant  of 
the  Bureau  of  Fisheries  and  a  member  of  the  Athatross  Philippine 
expedition. 
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THREE  NEW  SPECIES  OF  ANTHOMYID^   (DIPTERA)  IN 
THE  UNITED  STATES  NATIONAL  MUSEUM  COLLECTION. 


By  J.  R.  Mallooh, 

Ofihe  Bureau  of  Entomology ,  JJniUd  Siatei  DepariTnent  of  Agriculture. 


The  three  species  herein  described  have  been  standing  in  the 
United  States  National  Museiun  collection  without  names  for  several 
years,  and  in  worMngover  some  Anthomyid»  belonging  to  the  Division 
of  Cereal  and  Forage  Crops  I  had  occasion  to  compare  them  with 
some  specimens  contained  therein.  *  I  consider  it  advisable  to  publish 
descriptions  of  those  new  forms,  as  probably  they  are  present  in  other 
collections  also  without  names.      * 

TBTRAMKftUiX  FBMORATA,  new  fpedai. 

Mah  and  female. — Black,  shining.  Mesonotimi  unstriped.  Abdo- 
men with  large,  paired,  subtriangular  spots.  Legs  black,  tibia  brown- 
black.    Wings  clear.    Calyptrad  white.    Halteres  yellow. 

Male. — Frons  distinctly  over  one-third  the  head  width,  center 
stripe,  viewed  from  behind,  opaque  black,  intersected  by  the  whitish 
poUinose,  wedge-shaped  frontal  triangle  to  the  anterior  margin, 
viewed  from  in  front  the  whole  stripe  is  whitish  poUinose;  orbits 
narrow,  whitish  pollinose,  f om:  orbital  bristles  present,  which  increase 
in  length  from  the  posterior  (upper)  one  to  the  moderately  long 
anterior  one  and  become  slightly  wider  spaced;  antennae  elongate, 
third  joint  about  four  times  as  long  as  second,  reaching  almost  to 
moutk  margin;  one  weak  bristle  on  dorsal  surface  of  second  joint; 
arista  almost  bare,  thickened  on  almost  the  basal  half,  basal  joints 
short;  face  and  cheeks  with  silvery  white  pollinosity;  cheek  about 
one-sixth  as  high  as  eye,  marginal  bristles  numerous,  downwardly 
directed,  of  moderate  strength,  vibrissa  differentiated;  palpi  linear, 
black,  with  a  few  long  hair-like  lower  marginal  bristles;  proboscis 
of  good  length,  glossy  black-brown  on  apical  half.  Mesonotimi 
grayish  pollinose,  with  very  faint  indications  of  three  stripes,  the 
center  one  double;  four  post-sutural  bristles,  the  two  pairs  behind 
suture  weaker  than  the  two  presutural  pairs;  acrostichals  3-rowed; 
pleurae  with  faint  grayish  pollinosity.    Abdomen  short,  not  longer 
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than  thorax,  ovate,  glossy  black,  anterior  margin  of  each  segment 
with  a  gray  poUinose,  laterally  dilated  spot,  and  generally  with  a 
narrow  dorso-central  line  of  the  same  nature,  which  gives  the  seg- 
ments the  appearance  of  having  a  large  subtriangular  black  spot  on 
each  side;  aU  segments  with  scattered,  surface,  hairiike  bristles, 
those  on  the  lateral  and  posterior  margins  longest,  no  strong  discal 
bristles  on  last  segment;  hypopygiimi  glossy  black,  of  moderate  size, 
but  not  protruding  much.  Legs  rath^  elongate,  mid  tarsus  longer 
than  mid  tibia  by  almost  the  length  of  the  last  two  joints;  fore  tibia 
without  bristles  except  at  apex;  mid  femiu*  without  any  distinct 
ventral  bristles;  mid  tibia  bare;  hind  femm:  with  a  comblike  fascicu- 
lus of  short,  stifiP,  black  bristles,  which  begins  at  near  base  on  the 
ventral  surface  and  runs  for  a  short  distance  on  to  the  postvo- 
ventral  surface;  antero-ventral  surface  with  2  to  3  long  bristles  on 
apical  third;  hind  tibia  bare,  except  for  one  short,  prei^ical  brisde 
at  near  to  apex  on  dorsal  surface,  and  in  one  specimen  a  weak  antero- 
ventral  bristle  at  about  apical  third.  Wings  dear;  costal  thorn 
indistinguishable;  third  and  fourth  veins  convergent,  as  in  Musdna 
gtahuUma;  last  section  of  fourth  .vein  twice  as  long  as  penultimate 
section;  outer  cross  vein  slightly  waved.  Calyptrae  with  the  under 
scale  much  the  largest. 

Length,  3  mm. 

FemaU. — Similar  to  the  male  in  color,  etc.,  but  diflPers  considerably 
in  the  bristling  of  the  legs;  the  fore  tibia  has  one  short  poetero-ventral 
bristle  on  near  middle;  the  mid  femur  has  one  strong  bristle  on  the 
middle  of  the  anterior  surface;  the  mid  tibia  has  on  the  posterior  sin^ 
face  one  moderately  strong  bristle  above  the  middle  and  another^ 
weaker,  one  below  middle;  the  hind  femiu:  has  the  comb  absent,  and 
one  strong  preapical  antero-ventral  bristle;  the  hind  tibia  has  two 
close  placed  weak  antero-ventral  bristles  below  middle,  one  on  antero- 
dorsal  smrface  at  middle,  and  one  weak  preapical  dorsal  bristle. 
Wings  as  in  male,  but  the  last  section  of  fourth  vein  is  not  twice  as 
long  as  penultimate  section. 

Length,  4  mm. 

Type,  Allotypes,  and  Parole.— Cat.  No.  16670,  U.S.N.M. 

Tjfpe4ocdliiy. — ^Los  Angeles  County,  Calif omia,  March  (coIlectkHi 
Coquillett).    Two  males  and  two  females. 

PARALIMNOPHORA,  new  genus. 

Oenerie  eharacUrs. — ^Eyes  bare  or  with  very  short,  sparse  pilosity; 
frons  broad,  at  vertex  about  one-third  the  head  width,  in  male  dis- 
tinctly narrower  at  vertex  than  above  antennaB;  orbits  distinct,  orbital 
bristles  situated  on  near  to  inner  margin  of  orbits,  lower  pair  very 
strong,  the  three  pairs  above  them  decreasing  in  size,  all  four  pairs 
incurved;  upper  two  pairs  backwardly  directed;  oceUar  bristles  vaiy 
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strong;  and  long,  widely  divergent,  and  forwardly  directed;  post-ver- 
tical bristles  weak,  divergent;  antennae  distinctly  shorter  than  face 
second  joint  with  three  strong  dorsal  bristles,  the  one  nearest  apex 
the  longest;  arista  subplumose,  the  hairs  most  distinct  on  upper  stu*- 
face,  basal  joints  short,  terminal  portion  only  slightly  swollen  and 
tapering  at  base,  cheeks  with  2  to  3  rows  of  bristlelike  hairs,  the 
upper  series  of  which  are  slightly  upturned;  vibrissa  distinct,  bristles 
carried  up  beyond  vibrissa  on  facalia  (3-4);  proboscis  and  palpi 
normal.  Mesonotum  with  2  presutural,  3  postsutural,  and  2  humeral 
bristles,  pleur»  with  two  bristles  situated  above  fore  cox»,  4  to  5  on 
hind  margin  of  mesopleura,  and  3  (1-2)  on  stemopleura.  Wings  with 
sixth  vein  reaching  only  halfway  to  margin;  veins  3-4  slightly  diver- 
gent. CalyptrsB  with  the  under  scale  very  much  larger  than  the 
upper. 

Type  of  genus. — ParaUmnaphora  brurmesguama,  new  species. 

PARALDCHOPHORA  BRTTHUBSQUAMA,  ni 


Male. — Black,  shining.  Frons  with  center  stripe,  viewed  from 
in  front,  gray  dusted;  face  gray  dusted.  Mesonotum  shining,  deep 
black,  unstriped,  in  some  lights  with  an  indication  of  grayish-yellow 
poUinosity  on  himieri,  lateral,  and  posterior  margins;  acrostichal 
bristles  irregular  (3—4)  rowed.  Abdomen  ovate;  with  very  distinct 
grayish-yellow  poUinosity,  which  covers  all  the  segments  except  the 
base  of  first,  two  large  subtriangular  spots  on  second,  and  two 
smaller,  less  distinct  spots  on  third,  which  are  deep  black;  all  seg- 
ments with  setulose  hairs,  which  are  longest  laterally,  and  on  apices 
of  s^ments,  as  well  as  on  disk  of  apical  segment;  hypopygium 
retracted,  shining  black.  Legs  black,  hind  tibiae  brownish  black; 
fore  tibia  with  one  short  bristle  on  slightly  below  middle  of  posterior 
surface,  apex  with  one  strong  and  one  weak  dorsal  bristle,  and  one 
posterior  apical  spur;  mid  femur  on  antero-ventral  surface  with  an 
irregular  row  of  numerous,  moderately  long  bristles,'  postero-ventral 
surface  with  six  almost  equally  long  bristles  on  basal  half,  then  the 
row  rapidly  decreases  in  length  and  becomes  closer  placed,  the  apical 
half  having  12  to  13  bristles  on  it;  mid  tibia  with  two  posterior 
bristles,  the  upper  just  above  the  middle,  the  lower  at  just  above 
one- third  from  apex;  antero-ventral  surface  of  hind  femur  with  a 
series  of  about  eight  bristles,  which  begins  just  before  middle  with 
short,  weak  bristles  and  the  last  4  to  5  of  which  are  almost  equally 
strong  and  regularly  placed,  the  row  on  the  postero-ventral  surface 
is  slightly  weaker,  more  numerous,  begins  weak  at  base,  lengthens 
on  middle,  and  finishes  at  before  apex  equal  in  strength  to  the  basal 
portion  of  series;  hind  tibia  with  one  dorsal  preapical  bristle,  two 
antero-dorsal,  one  a  little  above  and  the  other  below  middle,  two 
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antero-Tentral,  each  slightly  below  the  corresponding  antero-dorsal, 
and  one  weak  postero-dorsal  bristle  on  middle;  pulvulli  white,  long; 
claws  long.  Wings  grayish;  costal  thorn  distinct,  but  not  large; 
penultimate  section  of  fourth  vein  distinctly  over  one-half  as  long  as 
last  section;  outer  cross  vein  slightly  waved.  Calyptr»  black- 
brown.    Halteres  yellow. 

Length,  4-5  mm 

Type.— Chi.  No.  15671,  U.S.NJM:. 

Type^ocdlUy. — Franconia,  New  Hampshire  (Mrs.  A.  T.  Slosson). 

Paraiypea. — Ottawa,  Canada;  Montreal,  Canada;  St.  John,  New 
Brunswick,  June  25,  1901  (W.  Mcintosh);  White  Mountains,  New 
Hampshire  (Morrison).  This  species  comes  close  to  some  of  thoee 
which  have  been  placed  in  Limnophora,  but  the  much  more  widely 
separated  eyes  should  readily  separate  it  from  any  species  in  that 
genus. 

AHTHOMTIA  Bn>BllTATA,  new  fpedai. 

Male. — ^Deep  black,  subopaque.  Frontal  triangle  reddish-browii; 
face  black,  white  pollinose,  cheeks  brown,  silvery  poUinose.  Mesono- 
turn  without  stripes  or  spots,  lateral  margins  slightly  gray  pollinose. 
Abdomen  deep  black,  with  only  two  small  grayish-white,  dentate, 
post-marginal  marks  on  each  segment.  Legs  entirely  black.  Ca- 
lyptr®  white.    Halteres  yellow.    Wings  clear. 

Head  rather  large;  frons  in  profile  barely  projecting;  eyes  very 
large,  almost  twice  as  high  as  long,  leaving  a  rather  narrow  cheek; 
frontal  triangle  rather  broad  in  front,  almost  triangular,  the  eyes 
widely  separated  to  near  ocelli  where,  shortly  in  front  of  that  part, 
the  frontal  stripe  becomes  linear;  orbital  bristles  numerous,  but  not 
strong;  antennae  distinctly  shorter  than  face;  second  joint  with  one 
long  and  several  short  bristles;  third  joint  about  2^  times  as  long  as 
second;  arista  rather  short,  barely  1^  times  as  long  as  third  antennal 
joint,  swollen  at  base,  slightly  pubescent;  vibrissa  slightly  differ- 
entiated from  .the  numerous,  and  moderately  strong,  maiginal 
bristles;  palpi  rather  above  normal  size,  slightly  spatulate,  bristles 
numerous,  but  not  strong,  proboscis  thick.  Mesonotum  with  aero*- 
tichal  bristles  2-rowed,  three  pairs  anterior  to  the  suture;  the  tuft  of 
hairs  above  fore  cox»  strong  and  dense.  Abdomen  short,  not  as  long 
as  thorax,  broad,  subovate;  whole  surface  covered  with  rather  long, 
setulose  hairs.  Fore  tibia  with  a  weak  bristle  on  the  postero-dorsal 
surface  near  middle  and  one  on  dorsal  surface  near  to  apex;  mid 
femur  with  a  row  of  hairs  on  postero-ventral  surface,  which  are  at 
base  longer  than  the  diameter  of  the  femur  and  end  at  about  middle 
much  shorter  than  they  are  at  base;  mid  tibia  with  one  dorsal  bristle 
slightly  above  the  apical  third,  and  two  on  postero-dorsal  surface, 
one  below  the  level  of  the  dorsal  one,  and  .the  other  at  about  middle, 
all  three  bristles  weak;  hind  femur,   antero-ventral  side,  with  a 
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series  of  (9-10)  long  bristles  from  base  to  tip,  which  are  of  about  equal 
length  throughout,  but  are  more  hairlike  toward  base,  the  postero- 
yentral  surface  has  a  series  of  equally  long  bristles,  but  they  extend 
but  little  beyond  the  middle  of  femur;  hind  tibia  with  two  dorsal, 
one  antero-dorsal,  and  one  antero-ventral  bristles.  CalyptrsB  with 
the  under  scale  very  much  the  larger. 

Length  3  mm. 

Type.-^eit.  No.  15642,  U.S.N3f . 

Type4ocdliiy. — Kaslo,  British  Columbia  (R.  P.  Currie) .    One  male. 
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THE  MOUNT  LYELI.  <X)PPER  DISTRICT  OF  TASMANIA. 


By  Chester  G.  Gilbert  and  Joseph  E.  Pogue, 

Of  the  Department  of  Geology,  United  States  National  Museum, 


INTRODUCTION. 

The  present  paper  is  based  upon  a  study  of  a  representative  col- 
lection of  rocks  and  ores  received  in  1910  by  the  United  States 
National  Museum  from  Robert  Sticht,  manager  of  the  Mount  Lyell 
Mining  &  Railway  Co.  (Ltd.).  The  geologic  and  technical  informa- 
tion is  derived  largely  from  the  writings  of  Gr^ory  and  of  Sticht  (see 
Bibliography),  which  embrace  the  most  authoritative  expressions  on 
those  subjects.  Mr.  Sticht  has  also  generously  assisted  the  under- 
taking by  supplying  copies  of  his  papers  and  communicating  unpub- 
lished data. 

LOCATION. 

The  Mount  Lyell  mining  district,  comprising  the  Mount  Lyell 
MnC;  the  North  Moimt  Lyell  Mine,  the  South  Tharsis  and  Royal 
Tharsis  lifines,  and  other  workings  of  less  importance,  occupies  an 
area  of  9  square  miles  situated  18  miles  inland  from  Macquarie  Harbor 
on  the  west  coast  of  the  island  of  Tasmania.  The  field  is  reached 
over  a  railway  28  miles  in  length  from  Strahan,  the  harbor  port,  to 
Queenstown,  the  mining  center.  The  region  is  wild  and  inhospitable, 
is  covered  with  a  dense  undergrowth,  and  is  scarcely  penetrable 
except  along  streams  and  where  cleared  by  man  or  forest  fire.  The 
colony  is  under  BritLsh  rule  and  lies  off  tiie  southernmost  point  of 
Australia,  from  which  it  is  separated  by  Bass  Strait,  about  150  miles 
in  width. 

HISTORY. 

Discovered  in  1642,  but  not  settled  until  1803,  Tasmania  attracted 
no  mining  interest  until  the  early  sixties  of  the  nineteenth  century, 
when  gold  was  discovered  in  the  western  interior.  In  1881  prospec* 
tors  came  across  gold-bearing  alluvium  near  Mount  Lyell,  and  in  1883 
the  ferruginous  outcrop  of  the  Mount  Lyell  ore  body  was  encountered. 
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Good  values  in  gold  were  found  here  and  although  the  underlying 
pyritic  mass  was  soon  detected,  its  significance  was  not  recognized, 
and  attention  was  confined  to  tiie  oxidized  ore,  the  valuable  portion 
of  which  was  depleted  within  a  few  years.  In  1891  lagging  interest 
in  the  deposit  was  revived  by  the  recc^nition  of  the  copper  poten- 
tialities of  the  pyritic  mass,  and  a  syndicate  was  organized  for  working 
the  ore  on  a  systematic  scale.  In  1893  the  company  was  incorporated 
as  the  Mount  Lyell  Mining  &  Railway  Co.  (Ltd.),  which  to  the 
present  has  retained  control  of  practically  the  entire  field.  At  its 
inception  this  company  was  fortunate  in  securing  the  services  of  an 
eminent  metallurgist,  E.  D.  Peters,  whose  favorable  report  and 
reconmiendations,  coupled  with  a  very  timely  find  of  rich  silva*- 
copper  ore,  insured  the  financial  backing  necessary  for  the  success  of 
the  enterprise.  Development  work  was  at  once  actively  prosecuted 
and  a  coast-to-mine  railway  projected  and  started.  Robert  Sticht, 
an  American  engineer,  was  engaged  to  direct  the  undertaking,  and  to 
his  administrative  ability  and  scientific  skill  the  subsequent  succe^ 
of  the  company  is  largely  due.  In  1895  the  open-cut  system  was 
adopted  for  working  the  ore  body  and  a  system  of  pyritic  smelting 
was  planned  and  inaugurated  whereby  the  sulphur  and  iron  of  the 
ore  served  as  fuel  for  its  smelting,  admitting  of  an  economical  recovery 
of  copper  and  the  precious  metals.  Success  amply  rewarded  the 
introduction  of  this  treatment,  which  at  the  time  was  little  under- 
stood and  had  not  been  tested  on  a  large  scale  upon  r^ular  copper 
ores. 

In  the  meantime  an  independent  company  was  developing  a  prop- 
erty (the  North  Moimt  Lyell)  to  the  north  of  the  pyritic  mass,  but 
encountered  little  ore  until,  in  1897,  a  rich  body  of  siliceous  bomite 
was  accidentally  located.  The  treatment  adopted,  however,  proved 
unsuccessful,  and  in  1903  the  company  was  merged  with  the  Mount 
Lyell  Mining  &  Railway  Co.  (Ltd.) — a  happy  combination,  for  tiie 
ores  of  the  two  deposits  were  metallurgically  complementary  and 
were  amenable  to  more  economical  treatment  than  could  be  applied 
to  either  alone.  Many  other  mining  companies  have  operated  in  the 
field,  but  all  the  impcH-tant  ones  have  been  added  by  the  principal 
company  to  the  original  holdings. 

The  history  of  the  Mount  Lyell  district  is  unique  and  affords  an 
example  of  notable  success  in  the  face  of  great  natural  obstacles. 
The  profitable  exploitation  of  a  low  grade  deposit  in  a  remote  and 
isolated  r^on,  where  labor  costs  and  difficulties  are  at  a  maximum, 
is  an  important  achievement.  The  secret  of  this  success  is  to  be 
sought  in  the  application  from  the  outset  of  the  highest  type  of 
technical,  scientific,  and  administrative  ability  to  the  problem. 
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GEOLOGY. 

The  geology  of  the  Mount  Lyell  district  is  shown  on  tho  accom- 
panying sketch  map.  A  narrow  belt  of  deeply  dipping  schistose 
rocks  is  bordered  on  the  east  by  an  area  of  quartzitic  conglomerates, 
while  to  the  west  lies  a  sedimentary  series  of  Silurian  age,  composed 
of  sandstones,  quartzites,  and  clay  slates  with  limestone  intercala- 
tions. The  ore  is  confined  to  the  schists,  lying  along  their  contact 
with  the  conglomerate,  which  is  marked  by  an  important  overthrust 
fault.  Igneous  rocks,  both  acid  and  basic,  are  rather  extensively 
deyeloped  near  the  western  coast  of  the  island  and  approach  in  bulk 


SKnCRICAPOrtHBMOiniTLTSLLDIBnUCr.    (MOHriEDlSOIfOlBQOKT.) 

to  within  1^  miles  of  the  deposits;  dikes  of  diabasic  character  come 
nearer,  though  none  are  in  contact  with  the  ore.  The  region  shows 
signs  of  glaciation. 

The  conglomerate  is  yoimger  than  the  schists,  containing  inclusions 
of  the  latter,  and  normally  overlies  them  except  near  the  mines, 
where  the  relations  are  reversed  by  the  overthrust  fault.  The  for- 
mation is  predominantly  reddish  in  color  and  is  composed  of  rounded 
to  subangular  pieces  of  quartz  and  quartzite,  ranging  from  small 
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grains  to  bowlders  a  foot  or  two  in  diameter,  and  consolidated  by 
siliceous  cement.  Its  lowest  'member  is  a  typical  quartzite,  and 
other  quartzite  beds  are  intercalated  through  the  series.  The  forma- 
tion is  unmineralized  except  in  proximity  to  its  schist  contact,  where 
it  shows  pyrite,  chalcopyrite  Qn  places  some  bomite  and  chalcocite), 
and  hematite,  all  in  unimportant  amoimts.  Specimens  near  the 
fault  plane  show  results  of  the  fault  pressure  by  a  schistose  tendency, 
and  under  the  microscope  by  undiUatory  extinction  and  shattered 
condition  of   some  of  the  quartz  grains. 

The  schist  series  forms  a  belt  three-fourths  to  li  miles  wide,  with 
north-south  course.  The  strike  is  N.  50*^  W.  to  N.  60^  W.,  with  dip  of 
60-80^  to  the  southwest.  The  rocks  range  in  color  from  light  grayish 
green  to  dark  blue  and  in  structure  run  from  moderately  schistose 
to  highly  schistose.  The  light-colored  members  are  typical  seri- 
cite  schists,  resolvable  under  the  highest  power  of  the  microscope 
into  a  dense  quartz  mosaic,  knit  with  shreds  of  sericite  in  parallel  align- 
ment. The  darker  members,  which  have  the  greater  distribution,  are 
chloritic  schists  showing  under  the  microscope  predominant  chlorite, 
accompanied  at  times  with  sericite,  enwrapping  grains  and  mosaic 
masses  of  quartz.  All  sections  are  mineralized  with  pyrite  in  minute 
grains  and  cr3^tals,  which  are  scattered  through  the  quartz,  chlorite, 
and  sericite  alike.  As  shown  by  the  lack  of  pressure  ejQfects  due  to 
crystal  growth  and  the  frequent  presence  of  pyrite  crj^tals  inter- 
cepting otherwise  continuous  laminae,  the  pyrite  is  juc^ed  to  have 
been  deposited  mainly  through  replacement.  Gregory,  who  has 
made  a  detailed  petrographic  study  of  the  schists,  finds  that  they 
grade  from  those  showing  no  original  structiu'e  to  those  definitely  of 
igneous  origin,  ''formed  by  the  alteration  of  quartz-porphyrites  and 
probably  also  of  acid  volcanic  tuflfs.''  From  a  study  of  several  thin 
sections,  comparison  with  similar  rocks  of  Virginia  and  North  Caro- 
lina,^ and  careful  consideration  of  the  chemical  analyses  given  by 
Gregory,  the  writers  believe  that  it  can  be  affirmed  wiUi  considerable 
certainty  that  the  schist  series  represents  the  mashed  equivalent  of 
volcanic  rocks  of  acid  to  intermediate  character. 

Faulting  has  been  profound  in  the  region,  but  is  largely  localized  in 
the  major  overthrust  already  referred  to  and  attendant  cross  faults 
of  minor  development.  The  ore  deposits  are  confined  to  the  fault 
zone,  and  the  principal  deposition  has  taken  place  in  the  angles  formed 
by  the  intersection  of  the  cross  faults  with  the  major  fault.  The 
latter  may  be  traced  along  the  surface  and  is  marked  by  outcrops  of 
hematite  which,  however,  according  to  Sticht,  bear  no  relation  to 
the  pyrite  and  is  not  its  gossan. 

1  The  stridte  and  ohkrite  fohiflts  of  Moimt  LjeU  are  striUD^ 
eoopic  detail,  to  analocoiu  oopper-beailng  schists  of  the  VirgfliDa,  Gold  HOI,  and  CId  distriots  in  Viigbiia 
•iMl  North  Caiolhia,  which  have  nsoKed  ftom  the  dynamlo  metainorphism  0^ 
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THE  MINES. 

Two  mines  only  need  be  considered  in  detail,  as  these  represent  the 
major  development  of  the  field  and  embrace  the  features  of  interest 
shown  by  the  minor  deposits. 

Mount  LyeU  mine. — This  mine  has  opened  up  a  pyritic  mass  of  re- 
markable size,  carrying  a  low  copper  content  and  values  in  gold  and 
silver.  The  ore  is  fine-grained,  homogeneous  pyrite,  bearing  chalco- 
pyrite  and  including  evenly  distributed  gangue  of  quartz  and  barite 
in  extremely  subordinate  amoimt.  The  ore  body  lies  entirely  within 
deeply  dipping  schists,  adjacent  to  and  approaching  on  the  foot-wall 
side  within  a  few  inches  of  the  conglomerate  fault  contact.  Its  con- 
figuration is  that  of  a  horn-shaped  body,  tapering  downward,  with 
maximum  dimensions  of  270  by  660  feet  at  the  400-foot  level.  It  has 
been  mined  en  masse  by  the  open-cut  system,  and  in  1906  had  been 
developed  to  a  depth  of  730  feet.  At  present  the  mining  is  carried 
on  underground,  the  open  cut  nearing  completion. 

The  body  as  a  whole  is  low  grade,  the  copper  averaging  from  0.6 
to  0.75  per  cent,  with  silver  running  from  1.10  to  1.75  ounces  and 
gold  from  0.06  to  0.08  oxmce.  The  mass  is  singularly  free  from 
deleterious  elements,  containmg  only  about  0.25  per  cent  arsenic,  less 
than  0.17  per  cent  antimony,  no  bismuth,  and  traces  only  of  selenium 
and  tellmium.  Along  the  contact  and  about  the  periphery  the  ore 
body  is  locally  richer  from  deposition  of  higher  percentage  of  chalco- 
pyrite  and  addition  of  tetrahedrite  and  enargite  bearing  areas. 

North  Mount  LyeU  mine. — ^This  mine  is  the  richest  property  and 
largest  producer  in  the  district.  It  differs  from  the  Moimt  LyeU  in 
that  the  predominant  ore  is  bomite,  which,  together  with  subordinate 
chalcocite  and  some  tetrahedrite,  pyrite,  and  chalcopyrite,  forms 
lenticular  masses  in  sericitic  and  chloritic  schists.  These  minerals, 
with  considerable  silica  and  some  barite,  have  been  deposited  as 
stringers  and  lenses  following  the  lamination  of  the  schistose  rocks, 
forming  impregnated  zones  or  ^'fahlbands"  of  ill-defined  limits, 
representing  combined  replacement  and  interlaminal  deposition. 
The  ore  is  worked  by  undergroimd  mining  and  the  operations  have 
penetrated  to  a  depth  of  1,100  feet.  The  values  in  copper  run  much 
^higher  than  in  the  Mount  Lyell  mine,  averaging  from  5  to  7  per  cent, 
though  the  precious-metal  content  is  less.  Owing  to  the  siliceous 
character  of  the  ore  it  forms  an  efficient  flux  for  the  pyritic  ore  of 
Moimt  Lyell,  permitting  the  lowest  grades  of  the  latter  to  be  profitably 
worked. 
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THE  ORE  MINERALS— MOUNT  LYELL  MINE.^ 

The  ore  minerals  at  the  Mount  Lyell  mine,  in  the  ord^  of  their 
obeerved  prominence,  are  pyrite,  chalcopyrite,  enargite,  tetrahedrite; 
sphalerite,  galena,  bomite,  and  chalcocite. 

Pyrite. — ^The  Moimt  Lyell  ore  is  dominantly  pyritic  and  the  average 
ore  specimen  appears  to  consist  purety  of  densely  granular  pyrite  with 
accessory  quartz.  Where  the  developm^it  of  quartz  is  sufficient  to 
be  conspicuous  its  distribution  is  not  uniform,  but  tends  toward 
segr^^tion  into  bands.  In  polished  sections  the  banding  becomes 
more  apparent  and  presents  a  plicated  and  distinctly  schistose 
aspect.  (See  fig.  1,  PI.  48.)  Under  magnification  the  pyrite  appears 
characteristically  granulated  and  is  not  intergrown  with  other  sul- 
phides. Its  bearing  toward  quartz  is  both  that  of  contemporaneous 
and  of  later  development. 

OhalcopyriU. — ^The  copper  content  of  the  Mount  Lyell  ore  is 
largely  due  to  the  presence  of  chalcopyrite,  which  permeates  the 
pyritic  ore  in  the  most  intimate  fashion.  It  is  imperfectly  distin- 
guishable in  hand  specimens,  but  imder  the  microscope  is  seen  to 
traverse  the  pyrite  in  stringers  and  form  a  network  enmeshing  grains 
and  cementing  fractured  individuak.  (3ee  fig.  3,  PI.  49.)  Its  devel- 
opment is  especially  marked  along  the  quartzose  bands,  and  the 
indoeing  filaments  decrease  outward  from  such  areas,  in  some  in- 
stances leaving  the  denser  pyrite  of  the  section  entirely  free  from 
observable  chalcopyrite.  Such  pyrite,  free  from  visible  chalcopyrite 
even  at  a  magnification  of  200  diameters,  however,  was  found  to  react 
for  copper. 

Enargite. — ^The  occurrence  of  this  mineral  is  highly  localized. 
Where  present  it  does  not  permeate  the  ore  after  the  fashion  of  chal- 
copyrite, but  occurs  as  relatively  large,  irregular,  confluent  areas 
inclosing  breccialike  pieces  of  pyrite.  (See  fig.  2,  PI.  48.)  Its  most 
interesting  microscopic  feature  is  an  ever-present  impurity  in  the 
form  of  chalcopyrite,  which  is  disseminated  throughout  the  enargite 
in  minute  patches,  networks,  stringers,  and  disconnected  points.     (See 

1  The  mioroaoopio  work  was  done  on  poUihed  sectknis  with  a  matallogrH^hJc  miorosoope  using  verttcal 
Hlomlnfttlon  from  an  acetylene  light,  at  magnifications  ranging  from  80  to  300  diameters.  The  minffab 
were  fclentiiledhy  noting  their  characteristics,  soch  as  color,  hardnewi,stnictore,  tarnish,  and  etching  effect 
upon  areas  soffloiently  large  to  famish  Itagments  for  blow-pipe  tests;  by  which  means  criteria  were  obtained  * 
lor  the  identifleatfan  ofjtheee  minerals  tvm  where  mhawooptoally  developed.  In  making  the  pbotograplis 
it  was  found  dwirable  to  increase  the  color  contrasts  by  develophig  tarnishes  by  brief  treatment  with  acid; 
for  this  purpose  nitric  acid  was  most  useful. 

A  useftd  hardness  test,  applicable  to  the  determination  of  the  relatiTe  hardness  of  adjacent  grains  la 
opaque  sections,  was  developed  during  the  course  of  the  study,  and  may  be  applied  as  follows:  Having 
oentsred  the  mioroeoope  tube  on  the  contact  between  two  mineral  grains,  place  a  small  metal  straightedge 
on  the  section  and  move  until  its  edge  intersects  the  two  grains;  thai  remove  the  seotfon  from  the  microaoope 
stage,  holding  firmly  the  straightedge  In  place,  and,  by  means  of  a  knife  point,  draw  a  line  aeroas  the  two 
grains,  being  careful  to  press  uniformly  throuf^iout.    Replace  the  sectkm  und«  the  mkroaoope  and  note 
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figs.  1  and  2,  PI.  50.)  A  noteworthy  feature  of  this  included  ohal- 
copyrite  is  that  it  is  everywhere  richer  toward  the  margin  of  the  enar- 
gite  areas  and  is  not  infrequently  strongly  concentrated  clos^p  to  or 
at  the  border.  It  nowhere  crosses  into  the  pyrite,  nor  does  it  seem  to 
be  related  to  the  chalcopyrite  already  referred  to  as  disseminated 
through  the  pyrite  ore. 

Bomite,  chidcocite,  tetrdhedriie. — ^These  minerals,  while  important  as 
correlating  the  Moimt  Lyell  ores  with  those  from  North  Moimt  Lyell, 
are  exceedingly  limited  both  in  quantity  and  in  extent;  and  since  ^eir 
mode  of  occurrence  is  analogous  to  that  observed  in  ore  from  North 
Mount  Lyell  they  may  be  reserved  for  discussion  under  that  head. 

Sfhalente  and  galerui. — ^These  minerals  represent  highly  localized 
phases  of  the  ore  and  are  nowhere  prominently  developed.  They  are 
confined  to  the  pyrite  and  were  in  no  place  observed  in  association 
with  the  copper  sulphides.  Sphalerite  is  much  more  prevalent  than 
galena  and  wherever  the  latter  does  occur  it  is  in  intimate  association 
with  the  former.  Occasional  sections  show  both  together,  or  sphal- 
erite alone,  as  disseminated  grains  in  the  pyrite  ore;  but  commonly 
their  occurrence  is  as  veinkts  traversing  the  section. 

THE  ORE  MINERALS-NORTH  MOUNT  LYELL  MINE. 

In  the  North  Mount  Lyell  workings  the  same  minerals  are  to  be 
found  as  at  Mount  Lyell,  but  in  relative  proportion  so  different  as  to 
produce  ores  of  entirely  divergent  character.  Here  the  minerals,  in 
order  of  their  importance,  are  bomite,  chalcopyrite,  chalcocite,  tetra- 
hedrite,  and  pyrite;  and  these  form  mineralized  zones  in  the  schists 
and  not  a  great  sulphide  body  as  at  Mount  Lyell,  where  pyrite  is 
dominant. 

Bomite. — ^The  ore  mineral  of  widest  development  and  greatest  sig- 
nificance at  North  Mount  Lyell  is  bomite.  It  occurs  alone,  in  associa- 
tion with  pyrite,  and  admixed  with  other  copper  sulphides.  (1 )  Where 
occurring  fdone  it  forms  lenses  within  the  schists  and  presents  no 
microscopic  features  of  note.  (2)  In  association  with  pyrite  it  is  con- 
fined to  quartzose  patches  and  channels  of  megascopic  proportions 
within  a  pyrite-quartz  rock  similar  to  the  typical  ore  of  Mount  Lyell. 
(3)  The  third  type  of  occurrence  is  the  dominant  one.  The  bomite 
is  in  close  association  with  chalcopyrite,  or  chalcocite  (with  or  without 
tetrahedrite),  or  both,  and  the  ore  forms  lenticular  areas  and  stringers 
within  the  inclosing  schists.  In  poUshed  sections  scattering  pyrite 
grains  show  up  in  ore  and  gangue  alike,  and  in  places  granular  pyrite 
aggregates  are  visible.  Toward  chalcopyrite,  bomite  has  a  varied 
bearing.  While  the  two  are  often  developed  in  intimate  association, 
as  if  intergrown  (fig.  2,  PL  51),  there  is  in  other  sections  a  distinctly 
noticeable  tendency  for  the  chalcopyrite  to  associate  itself  with  granu- 
lar pyrite  aggregates  where  such  occur  in  the  section,  and  for  the 
bomite  in  a  general  way  to  envelop  the  association  as  a  whole.    In 
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one  section  the  boniiie  grainS;  when  examined  at  200  diameters,  are 
seen  to  be  bordered  by  chalcopyrite,  or  by  tetrahedrite,  or  both.  (See 
fig.  3,  PL  51.)  The  relation  between  bomite  and  chalcocite  is  often 
that  indicative  of  contemporaneity;  the  boundaries  are  ordinarily 
intricate  and  dear-cut,  and  good  examples  of  graphic  intergrowtl]^ 
were  observed.     (Figs.  3  and  4,  PL  50.) 

ChalcopyriU. — In  addition  to  the  associations  with  bomite  just 
described,  and  minor  interstitial  development  in  pyrite,  chalcopyrite 
at  North  Moimt  Lyell  occurs  alone  inclosed  in  sericitic  or  chloride 
schists.  In  polished  sections  und^  the  microscope  the  chalcopyrite 
shows  in  every  proportion  from  the  meredt  development  (fig.  1,  PL  49) 
to  a  solid  opaque  body  with  only  a  scattering  of  gangue  (fig.  2,  PL  49). 

Chalcocite.— So  far  as  studied  chalcocite  is  a  rather  minor  constit- 
uent of  the  ore  and  is  always  in  close  association  with  bomite.  In 
sections  across  such  specimens  the  bomite  occupies  relatively  large 
areas,  with  the  chalcocite  occurring  here  and  there  in  smaller  patches 
either  as  sharply  defined  individuals  but  with  marginal  lines  variously 
embaying,  and  embayed  in,  bomite  in  the  most  completely  intimate 
fashion,  or  rarely  as  graphic  intergrowths.  (See  fig.  4,  PL  60.)* 
Such  chalcocite  is  clearly  of  contemporaneous  development  with 
bomite.  Sections  of  this  chalcocite,  when  etched  by  immersing  a 
few  minutes  in  dilute  nitric  acid,  develop  characteristic  cleavage  lines, 
as  shown  in  figure  4,  Plate  49.  In  two  of  the  sections  studied  rela- 
tively large  areas  of  bomite  were  found  which  assumed  a  granular 
character  toward  their  margins,  and  were  encased  in  pure  chalcocite. 
This  stmcture  is  suggestive  of  secondary  chalcocite,  but  no  further 
examples  were  found  and  even  the  ones  in  question  were  destroyed 
when  the  sections  were  repolished  prdiminary  to  more  detailed  study. 
It  may  be  safely  said  that  chalcocite  deposited  by  descending  surface 
waters  is  an  unimportant  constituent  of  the  North  Mount  Lyell  ore. 
•  Tetmhedrite. — ^TTiis  mineral  is  somewhat  analogous  to  enai^te  at 
Mount  Lyell  in  that  its  development  is  highly  localized.  Like  enar- 
gite,  too,  it  is  intimately  associated  with  extremely  fine  chalcopyrite 
discernible  only  under  high  magnification.  On  the  section  tetra- 
hedrite  appears  both  as  irregular  patches  up  to  10  mm.  in  diameter, 
and  as  sharply  defined,  exceedingly  narrow,  marginal  zones  sur- 
rounding  bomite  grains.  In  many  instances  the  bounding  zone  will 
consist  in  part  of  chalcopyrite,  the  two  alternating  and  together  form- 
ing a  beautifully  sharp,  irregular  zone  completely  encasing  the  bomite 
area.  (See  fig.  3,  PL  61.)  This  mode  of  occurrence  for  chalcopyrite 
is  confined  absolutely  to  tetrahedrite-rich  areas,  and  its  relationship  to 
bomite  is  totally  different  from  that  in  the  conventional  tetrahedritc- 
free  ores  of  the  North  Mount  Lyell  mine. 
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PARAGENESIS  OF  ORE  MINERALS. 

The  one  mineral  whose  genetic  relationships  are  everywhere  sharply 
defined  is  pyrite.  Its  bearing  toward  the  other  sulphides  is  clearly 
that  of  a  mineral  of  prior  development.  In  most  sections,  however, 
there  are  certain  examples  of  interassociation  which  suggest  that  the 
sulphide  development  from  pyrite  onward  was  one  of  sequential  stages 
rather  than  of  distinct  isolated  periods. 

Among  the  copper  minerals  proper  there  is  nowhere  any  sharply 
defined  order  of  sequence  such  as  exists  between  the  group  as  a  whole 
and  the  pyrite.  Indications  point  strongly,  however,  to  chalcopyrite 
as  having  been  the  first  to  follow  the  lead  of  the  iron  sulphide.  Its 
wide  diffusion,  the  intimacy  of  its  occurrence  everywhere  with  the 
manifestly  earlier  pyrite,  and  the  frequency  with  which  it  is  to  be 
f oimd  inclosing  and  enmeshing  pyrite  clusters  with  the  whole  engulfed 
in  bomite,  by  themselves  would  be  conclusive.  Elsewhere,  however, 
chalcopyrite  and  bomite  occur  intimately  intergrown  (see  fig.  2, 
PI.  51)  as  if  of  contemporaneous  development.  From  these  two 
types  of  relationships  the  inference  would  be  that  a  period  of  chalco- 
pyritization  passed  into  one  productive  of  chalcopyrite  and  bomite 
together. 

Of  the  rich  copper  minerals  bomite  shows  itself  not  only  the  one 
most  extensively  developed,  but  the  one  most  intimately  associated 
in  order  of  continuity  with  chalcopyrite.  In  some  instances  it  is 
intei^own  ynth  chalcopyrite  (fig.  2,  PI.  51);  in  other  instances  it  is 
intergrown  with  chalcocite  (fig.  4,  PI.  50) ;  there  are  also  numerous 
intermediate  examples  of  its  occurrence  independently  of  chalcopyrite 
or  chalcocite.  These  associations  point  strongly  to  a  period  of  bomite 
development  that  was  inaugurated  while  chalcopyrite  was  still  form- 
ing, continued  through  a  period  of  its  own,  and  closed  with  simulta- 
neous precipitation  of  bomite  and  chalcocite.  Certain  relations  of 
the  latter  mineral  tend  further  to  indicate  that  it  continued  to  form 
for  a  while  after  bomite  ceased  depositing. 

Tetrahedrite,  occurring  as  replacement  rims  to  bomite  grains,  is 
distinctly  later  than  that  mineral.  Though  never  associated  with 
chalcocite  so  as  to  indicate  relationship,  tetrahedrite  is  judged  to  b« 
subsequent  to  it  also,  since  chalcocite  is  in  part  contemporaneous 
with  bomite.  With  tetrahedrite  occurs  chalcopyrite,  in  minute  pro- 
portions, having  analogous  bearing  toward  bomite;  this  chalcopyrite 
is  of  course  also  later  than  bomite  and  represents  a  second  generation 
of  chalcopyrite.  This  chalcopyrite  and  the  tetrahedrite  show  every 
indication  of  synchronous  deposition.  Their  formation  is  due  either 
to  descending  waters  or  is  the  result  of  further  changes  in  the  primary 
ore-bearing  solutions,  dependent  upon  some  specialized  condition. 

Tetrahedrite  at  North  Mount  Lyell  is  paralleled  by  enargite  at 
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characterized  by  a  dose  association  with  chalcopyrite,  of  specialized 
development.  The  enaigite  fonns  an  apparent  fracture-filling  in 
massive  pyrite  and  iacloses  microscopic  ramifications  of  chalcopyrite. 
These  inclosures  do  not  pass  into  the  adjacent  pyrite,  nor  do  they 
possess  any  arrangement  suggestive  of  subsequent  penetration  of  the 
enargite  by  chalcopyrite-bearing  solutions.  On  the  contnuy,  they 
present  rather  strong  evidence  of  simultaneous  development  along 
with  the  enaigitC;  as  a  kind  of  a  residual  crystallization  as  a  result  of 
the  molecular  adjustment  forming  enargite.  As  the  enargite  has  not 
been  aflfected  by  the  other  mineralizing  processes  it  may  be  inferred 
that  its  formation  represents  a  late  stage  of  the  depositional  epoch. 

The  microscopic  study  points  unmistakably  to  the  formation  of  the 
ores  through  replacement  of  the  minerals  of  the  schists;  and  the  seii- 
citic  and  chlori tic  components  have  been  the  first  to  be  attacked  and 
substituted.  Gradual  transitions  from  unmineralized  rock  to  solid  ore 
are  often  seen.  In  many  places  a  schistose  pattern  delineated  by 
^*esidual  quartzes  has  been  inherited  by  massive  pieces  of  ore.  (See 
fig.  1 ,  PI.  50.)  In  most  sections  unreplaced  shreds  and  fragments  of  the 
ordinal  schists  may  be  detected.  One  section  disclosed  a  hexagonal 
quartz  crystal  with  embayments  filled  with  pyrite  and  enargite,  low- 
ing in  striking  manner  the  corrosive  effects  of  sulphide  solutions  even 
upon  that  mineral.  (See  fig.  1,  PL  51.)  Accompanyii^  dominant 
replacement  a  certain  amount  of  interlaminal  deposition  is  also  evi- 
denced, but  few  examples  are  free  from  some  replacement  as  well; 
and  this  process  is  merely  a  preliminary  to  the  dominant  one. 

The  study  leads  also  to  the  conception  that  the  ore  deposition  took 
place  during  a  distinct  mineralizing  epoch  mailed  by  solutiops  pro- 
gressively changing  in  composition  and  depositing  a  series  of  sulphide 
minerals  in  sequential  and  transitional  stages.  The  order  of  deposi- 
tion, as  evolved,  runs  from  cupriferous  pyrite  through  chalcopyrite, 
bomite,  and  chalcocite,  to  the  tetrahedrite-enaigite  group  (accom- 
panied by  chalcopyrite  of  a  second  generation).  From  this  it  must 
not  be  inferred  that  the  formation  of  any  one  ore  mineral  was  con- 
fined to  any  one  period,  or  that  the  sequence  was  absolute;  on  the 
contrary  there  is  ample  evidence  of  transitions  and  overlappings,  and 
many  complications  undoubtedly  intervened  to  make  the  process  even 
more  involved.  What  is  strongly  manifest,  however,  is  that  the  de- 
position of  any  one  of  the  sulphide  minerals,  in  so  far  as  it  is  a  prime 
essential  in  the  ore  as  a  whole,  was  confined  to  some  given  period  in 
the  evolution. 

A  further  generality,  so  persistently  applicable  as  to  seem  not  with- 
out significance,  is  one  involving  a  relation  between  three  broad  fea- 
tures of  the  principal  ore  minerals,  namely,  the  proportion  between 
their  respective  iron  and  copper  contents,  the  order  of  deposition  evi- 
denced by  them,  and  the  extent  of  their  individual  participation  in 
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the  mineralization.  The  succession  of  deposition,  as  evolved,  is  in 
exact  harmony  with  the  order  of  increasing  copper  content  and  with 
that  of  decreasing  iron  content.  Noting  this  apparent  agreement  as 
the  work  with  the  metallographic  microscope  progressed,  a  sample  of 
pyrite  free  from  included  chalcopyrite,  so  far  as  could  be  detected  with 
even  the  highest  power  objective,  was  tested  qualitatively  and  foimd 
to  give  a  copper  reaction.^  While  it  is  by  no  means  certain  from  this 
that  the  copper  present  in  the  pyrite  is  not  due  to  chalcopyrite  of  sub- 
microscopic  order,  it  is  of  importance  in  coordinating  the  true  pyrite 
with  the  chalcopyrite;  for  a  dissemination  of  chalcopyrite  so  fine  as 
not  to  be  distinguishable  under  the  highest  magnification,  must  have 
been  present  during  solidification  of  the  pyrite,  and  from  this  sub- 
microscopic  chalcopyrite  there  is  every  gradation  up  to  the  mega- 
scopically  prominent  chalcopyrite  of  the  pyrite  ore,  referred  to  a  po- 
sition consequent  to  pyrite  in  the  order  of  crystallization.  Accord- 
ingly, starting  with  what  may  reservedly  be  termed  cupriferous  pyrite, 
which  is  at  once  the  most  extensively  developed  and  the  earliest  of 
the  ore  group,  and  passing  successively  through  chalcopyrite,  bomite, 
and  chalcocite,  the  tendency  is  so  marked  as  to  make  the  different 
nxineral  species  seem  indicative  of  successive  points  in  a  steadily  di- 
minishing iron  content  and  increasing  copper  content  in  solutions  of 
constantly  diminishing  quantity. 

SECONDARY  ENRICHMENT. 

This  subject  can  be  discussed  only  in  a  general  way,  because  few 
only  of  the  specimens  available  showed  characteristics  referable  to 
this  process.  Also  the  writings  of  Sticht  and  Gregory,  while  making 
frequent  reference  to  enrichments  in  the  ore  bodies,  do  not  in  every 
instance  present  criteria  suitable  for  discriminating  whether  such 
enrichment  is  due  to  descending  surface  waters,  or  is  merely  a  special 
phase  of  primary  deposition;  indeed,  such  criteria  are  difficxilt  to 
obtain  and  a  problem  of  this  kind  coxild  be  successfully  attacked  only 
through  a  metallographic  study  of  specimens  collected  with  this  end 
in  view.  As  the  enriched  portions  of  the  ore  are  the  ones  naturally 
most  completely  worked  out,  such  an  attainment  is  obviously 
impossible. 

In  general,  it  may  be  said  that  enrichment  ia  more  prominent  in 
the  Moimt  Lyell  body  than  in  the  North  Mount  Lyell  deposit.  The 
latter  is  marked  by  a  imif ormity  of  its  mineral  associations  excepting 
a  slight  increase  in  proportion  of  chalcocite  to  bomite  in  the  lower 

1  This  result  Is  the  reyerse  of  tliat  obtained  by  Laney  (BolL  21,  North  Carolina  0«ol.  and  Eoon.  Survey, 
1010^  p.  92),  Simpson  (Eoon.  OeoL,  voL  8, 1006,  pp.  829-485),  and  Ftnlayson  (Eoon.  Oeol.,  toI.  6, 1010,  p. 
420),  ftom  matallographlc  study  of  ''cuprifvous  pyrite''  from  Q<Ad  HiU  (North  Carolina),  Butte  (Mon- 
tana), and  Huelva  (Spain),  respeetlyely;  all  of  whom  found  that  in  these  ores  the  copper  oontent  is  due  to 
deflaite  copper  minerals  renflgntsahteunder  the  miwMoopa,  and  wherasu^ 
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levels.  The  pyrite  mass,  however,  is  not  homc^eneous  thiou^oat 
in  values.  Its  footwall  portion  is  richer  in  copper,  gold,  and  silver 
than  its  hanging-wall  portion,  and  several  places  about  its  periphery, 
but  especially  on  the  footwall  side,  are  characterized  by  bonanzas 
formed  of  important  admixtures  of  copper  or  silver  sulphides,  or 
both.  Such  areas  of  higher  values  are  principaUy  border  phenomena; 
in  the  heart  of  the  ore  body  only  one  such  occurrence  has  been  noted. 
This  was  a  small,  pipelike  zone  running  from  3  to  6  per  cent  copper, 
due  to  chalcopyrite,  and  extended  vertically  from  about  the  400  to 
500  foot  level 

In  the  ore  sections  studied  evidences  of  secondary  enrichment  were 
largely  lacking.  In  certain  specimens,  however,  chalcocite  of  prob- 
able secondary  deposition  was  recognized  as  different  from  other  and 
predominant  chalcocite,  which  was  in  part  of  contemporaneous  forma- 
tion with  the  bomite  and  ever  in  sequential  genetic  relation  with  the 
other  primary  sulphides.  Certain  areas  of  tetrahedrite  and  chalcopy- 
rite also  showed  relations  suggestive  of  secondary  origin. 

GENESIS  OF  DEPOSITS. 

To  recapitulate,  the  ore  deposits  are  of  two  kinds:  (1)  Great  lens- 
shaped  masses  of  nearly  pure  sxilphide  ores,  the  Mount  Ly^  type, 
and  (2)  mineralized  bands  of  schist  (fahlbands),  the  North  Mount 
Lyell  type.  Microscopic  study  of  the  ores  shows  that  this  difference 
is  one  of  degree  and  not  of  kind,  and  indicates  that  the  same  set  of 
ore-bearing  solutions  gave  rise  to  both  kinds  of  deposition.  Gregory  * 
has  discussed  at  length  the  ore  genesis,  and  his  conclusions  may  be 
briefly  summarized  as  follows:  Alkaline  ore-bearing  waters,  rising 
along  fault  planes  during  the  period  of  faulting,  absorbed  heat  gen- 
erated by  these  earth  movements.  With  decreased  pressure  and 
lowered  temperature  incident  upon  approach  to  the  surface,  they  de- 
posited their  content,  forming  fahlbands  in  the  less  shattered  portions 
of  the  schists  and  producing  replacement  masses  in  the  hi^ily  shattered 
and  extremely  permeable  areas  adjacent  to  fault  loci.  The  deposi- 
tion, therefore,  is  regarded  as  "due  to  tectonic  and  not  to  igneous 
action."  Gregory  does  not  explain  the  ultimate  origin  of  the  solur 
tions  nor  of  their  metallic  contents. 

Consideration  of  the  microscopic  features  of  the  ores  has  led  the 
writers  to  believe  that  Gregory's  explanation  is  not  entirely  adequate, 
and  that  the  ore-bearing  solutions  were  a  deep-seated  development 
from  a  differentiating  mass  of  igneous  rocks '  and  that  these  solutions 
rose  along  structurally  developed  chaimels,  changing  gradually  in 
composition  from  the  beginning  to  the  end  of  the  depositional  epoch. 

1  Aastnlian  Inst.  Min.  Bng.,  yol.  10, 1906,  pp.  146-lfi6. 

•  A  aiTnnAP  Annnnntinn  wM  d«vciloiMMl  bv  Snurr  in  VKff  (A  tbMrv  of  ora  dtmotMan.  Bflon.  GtoL.  ToLS» 
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That  the  ore  deposition  was  conditioned  by  structural  features  and 
represented  a  combination  of  replacement  and  impregnation,  with 
predominance  of  the  former,  seems  conclusive  and  needs  no  further 
elaboration  here. 

ANALOGOUS  DEPOSITS. 

Cupriferous  pyritic  deposits  of  the  Moimt  Lyell  type  play  so  impor- 
tant a  part  in  the  world's  copper  reserve  *  and  present  features  of 
such  general  interest  that  it  may  be  profitable  to  review  briefly  the 
significant  geological  characteristics  of  the  leading  representatives. 

Ural  Mountains,^ — Numerous  lenses  and  sheets  of  massive  cupriferous 
pyrite,  occurring  in  schists  and  greenstones  of  the  Ural  Mountains, 
contribute  to  the  copper  output  of  that  region.  The  pyritic  ore  nms 
about  3  per  cent  in  copper,  due  to  later  interstitial  chalcopyrite, 
which  is  associated  with  some  sphalerite  and  galena,  and  in  one 
mine,  bomite.  Both  the  wall  and  ore  are  cut  by  joint  seams  carrying 
enrichments  of  chalcopyrite  and  tennantite  mixed  with  white  vein 
quartz  and  sometimes  barite;  these  are  distinctly  later  than  the 
pyrite,  though  not  necessarily  attributable  to  the  action  of  de- 
scending waters.  The  masses  are  replacement  deposits  in  the 
schistose  rocks.' 

Norway. — Copper-bearing  pyritic  ores  are  extensively  developed 
in  this  country,  the  districts  of  greatest  import  being  the  Sulitelma, 
north  of  the  Arctic  circle,  and  the  Roros  and  the  Meraker  near  Trond- 
hjem  in  central  Norway.  These  deposits,  which  are  notably  similar  in 
character,  are  lenticular  masses  of  pyrite,  with  admixed  chalcopyrite, 
averaging  from  2^  to  3  per  cent  copper,  and  occurring  within  crystal- 
line schists  alongside  intrusive  masses  of  gabbro,  or  soda  granite. 
The  bodies  are  comparatively  small  in  horizontal  dimensions,  rarely 
exceeding  60  feet  in  width,  but  extend  downward  to  great  depths. 
According  to  Vogt*  they  originated  from  solutions  which  were  expelled 
from  the  intruding  gabbroid  and  related  granitic  masses,  and 
deposited  their  metallic  content  along  the  slipping  planes  of  the 
schists  diuing  their  metamorphism. 

BammeUberg. — ^The  oft-discussed  deposits  of  Rammelsberg,  in  the 
Hartz  Mountains  of  central  Grermany,  consisting  of  pyrite  with  chalco- 
pyrite, galena,  sphalerite,  arsenopyrite,  barite,  etc.,  intercalated 
in  metamorphosed  clay  slates,  have  been  cited '  as  analogous  to  the 
Mount  Lyell  occurrence.    According  to  Lindgren  and  Irving,*  how- 

1  The  importanoe  of  this  type  oi  copper  deposit  is  apt  to  be  tuiderestiiiiated  in  the  United  States  where 
copper  is  obtained  largely  from  ores  of  an  entirely  different  order.  Abroad  the  dominant  type  of  copper 
deposit  is  pyritic 

>  Turner,  MMing  Mag.,  June,  1913. 

*  Turner,  Eoon.  OeoL,  vol.  7, 1913,  p.  709.    Knox,  idem,  pp.  395-397. 

«  Trans.  Amer.  Inst.  Kin.  Eng.,  voL  31, 1901,  p.  141.    (See  also.  Weed,  The  copper  mines  of  the  world, 
1907,  pp.  108-108.   Bedk-Weed,Tha  nature  of  ore  deposttB,  1906,  VOLS,  pp.  403^166.) 
»  See  Gregory,  Australasian  Inst.  Hin.  Eng.,  voL  10, 1906,  pp.  17».181 

•  Econ«  Oeol.,  toL  6, 1911,  pp.  aQ&-^13. 
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ever,  the  ore  iteelf  has  been  dynamically  metamorphosed,  the  sulphide 
mass  (excepting  the  pyrite  which;  being  too  hard;  has  suffered  shat- 
tering only)  having  flowed  like  *'  thick  muck. " 

Hudvaj  Spain} — The  greatest  single  copper-producing  district 
abroad;  ranking  fourth  among  those  of  the  world;  occupies  an  east- 
west  mineralized  zonC;  lying  mainly  in  the  Province  of  Huelva, 
southern  SpaiU;  and  including  the  well-known  deposits  at  Thaisis 
and  Rio  linto.  The  ore  is  massive,  homogenous  pyrite,  canying 
chalcopyrite  and  subordinate  associated  galena  and  sphalerite;  with 
local  enrichments  of  chalcocite  and  minor  bomite.  The  ore-bodies  are 
lenticular  masseS;  many  in  number  and  ranging  up  to  enormous  sizes 
(largest  about  3,000  by  600  by  1,500  feet)  and  are  mainly  inclosed 
within  those  portions  of  Paleozoic  slates  and  intrusive  porphyries  that 
have  suffered  severe  dynamic  metamorphism  and  been  converted 
into  schists  (chiefly  sericitic).  The  ore  bodies  are  in  proximity  to  ex- 
tensive intrusions  of  acid  and  basic  igneous  rocks,  showing  advanced 
differentiation,  and  are  usually  located  along  lines  of  more  or  less  fault 
movement.  Microscopic  examination  of  the  ores  by  Finlayson 
results  in  the  following  conclusions:'  (1)  The  copper  occurs  as  a 
definite  mineral  in  the  ore  and  is  not  chemically  combined  with  the 
pyrite.  (2)  The  primary  minerals  have  deposited  in  the  following 
order:  pyritC;  chalcopyritC;  sphalerite;  galena.  (3)  The  ore  bodies 
have  been  secondarily  enriched;  in  the  lean  deep  ores  chiefly  by  a 
change  of  chalcopyrite  to  chalcocite,  and  in  the  richer,  or  shallower 
ores,  chiefly  by  a  deposition  of  chalcopyrite  followed  by  chalcocite. 
Bomite  occurs  in  very  subordinate  amounts,  and  appears  interme- 
diate in  formation  between  chalcopyrite  and  chalcocite.  (4)  The 
only  primary  copper  mineral  is  judged  to  be  chalcopyrite;  the  other 
copper  minerals  appear  to  have  resulted  from  descending  solutions. 

The  deposits  are  conceived  by  Finlayson  to  be  due  to  the  replace- 
ment of  altered  rocks  by  solution,  rising  along  structural  planes  of 
maximum  permeability,  and  originating  through  concentration  by 
border  segregation  in  deep-seated  igneous  rocks  prior  to  their  final 
intrusion  and  consolidation. 

Shasta  CourUy,  Calif omda} — ^The  deposits  of  this  important  copper 
district  comprise  numerous  and  extensive  lenses  of  cupriferous  pyrite 
inclosed  within  mashed  alaskite-porphyry,  which  near  the  ore  bodies 
is  practically  a  schist,  containing  considerable  sericite  (with  parago- 
nite)  and  chlorite.  The  ore,  which  averages  3  to  3  J  per  cent  copper, 
is  pyrite  with  chalcopyrite  and  subordinate  sphalerite  and  in  less 
amounts  still,  galena,  bomite,  and  chalcocite;  the  gangue  is  quartz, 
calcite,  and  barite.  The  deposition  is  attributed  to  replacement  of 
the  schistose  rock  by  solutions,  expelled  from  nearby  igneous  rocks 

1  Finlayson,  The  pyritic  depoeltB  of  Huelva,  Spain.    Eoon.  OeoL,  voL  6, 1910,  i^  35&472  and  40MS7. 

s  Idem,  p.  430. 

>  Oraton,  Bull.  430,  U.  8.  Oeol.  Survey,  1010,  pp.  n-lU. 
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upon  their  final  consolidation,  which  found  congenial  conditions  for 
precipitation  in  the  more  schistose  phases  of  the  alaskite-porphyry 
where  this  rock  presented  maximum  permeability  and  surface  of 
attack. 

Of  the  ore  minerals  pyrite  was  the  first  to  crystallize  in  most  in- 
stances; sphalerite,  on  the  whole,  is  later.  Chalcopyrite  is  the  young- 
est of  the  important  minerals,  forming  veinlets  aroimd  and  in  other 
sulphides;  it  prefers  the  company  of  sphalerite  to  pyrite  and  shows 
also  an  afiSnity  for  quartz  and  barite.  Primary  bomite  is  commonly 
associated  with  chalcocite,  and  the  two  either  take  the  place  of  chal- 
copyrite or  are  intimately  associated  with  it.  Secondary  bomite 
and  chalcocite  are  also  present,  but  are  readily  distinguished  from 
the  former. 

DucktowTif  Tennessee} — ^These  important  deposits,  which  are 
notable  for  successful  working  of  low-grade  ore,  form  lenticular  to 
tabular  masses,  inclosed  within  deeply  dipping  schists  of  sedimentary 
origin,  and  represent  limestone  intercalations  which  have  suffered 
replacement  by  ore-bearing  solutions  from  probable  magmatic 
sources.  The  primary  ores  consist  of  pyrrhotite  and  pyrite  with 
chalcopyrite  and  subordinate  sphalerite;  these  are  associated  with 
specularite,  magnetite,  actinolite,  calcite,  tremolite,  quartz,  pyroxene, 
garnet,  zoisite,  chlorite,  mica,  graphite,  titanite,  and  feldspar.  Sec- 
ondary enrichment  has  proved  of  importance  only  near  the  surface, 
where  chalcocitization  has  taken  place  in  a  narrow  zone  rarely  over 
a  few  feet  in  thickness,  between  the  gossan  and  primary  sulphide 
zone.  The  Ducktown  occurrence  is  not  a  strict  analogue  of  the 
Mount  Lyell  deposit,  though  presenting  many  features  in  common.' 
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Mining  and  Smelting  at  Mount  Lyell,  Tasmania.    The  Mineral  Industry  duiiog 

1907,  vol.  16,  pp.  385-442. 
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Text-figure:  Sketch  map  of  the  Mount  Lyell  District    (Modified  from  Gregory.) 

EXPLANATION  OF  PLATES. 

Plate  48. 

Pig.  1.  Polished  section  of  typical  cupriferous  pyrite  ore  from  Mount  Lyell  Mine, 
showing  schistose  pattern  resulting  from  replacement.    Natural  size.    Oftt 
No.  77649. 
2.  Polished  section  of  pyrite  (light)  with  seams  and  veins  of  enaigite  (dark). 
Mount  Lyell  Mine.    Natural  size.    Cat.  No.  77552. 

Plate  49. 

Fig.  1.  Incipient  stage  of  replacement.    Ghalcopyrite  (white)  subordinate  to  gauged 
(gray).     X30.    North  Mount  LJrell  Mine.    Oat.  No.  77571. 

2.  Advanced  stage  of  replacement.    Ghalcopyrite  (light)  predominating  over 

gangue  (dark).     X  SO.    North  Mount  Lyell  Mine.    Cat.  No.  77571. 

3.  Chalcopyrite  (dark)  cementing  granulated  and  shattered  pyrite  (lig^t).    X  ^^ 

Moimt  Lyell  Mine.  Cat.  No.  77549.  Shows  that  the  chalcopyrite  wv 
developed  later  than  the  p3rrite. 

4.  Area  of  primary  chalcocite,  showing  characteristic  cleavage  developed  by 

etching  with  dilute  nitric  acid.  X  SO.  North  Mount  Lyell  Mine.  Oat  No. 
77693. 

Plate  60. 

Fig.  1.  Enargite  field  (light)  including  minute  ramifications  of  chalcopyrite  (diric)- 
Pyrite  grain  to  left  of  section.     X  30.    Mount  Lyeil  Mine.    Oat.  No.  77552. 

2.  Portion  of  enargite  field  of  figure  1,  enlarged  to  180  diameters,  showing  the  in- 

cluded chalcopyrite  (dark).  The  latter,  though  appearing  so  in  the  photo- 
graph, is  probably  not  a  fracture  filling  in  the  enargite,  but  of  contempon- 
neous  development. 

3.  Bomite  (dark)  and  chalcocite  (light),  showing  crystallographic  intofgrowtb 

between  the  two,  indicative  of  simultaneous  development.    X  30.    North 

*#««.•.*  T  „«11  Xf:«^        rUf    "Wrt   77KQQ 
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Platb  61. 

Fig.  1.  Quartz  cryBtal  pardy  replaced  by  enaigite  (light)  and  pyrite  (dark).  The 
black  areas  are  irregularities  in  the  section.  X  40.  Mount  Lyell  Mine. 
Cat.  No.  77552. 

2.  Inteigrowth  of  bomite  (dark)  and  chalcopyrite  (light),  indicative  of  simultane- 

ous  development.    North  Mount  LyeU  Mine.    X  40.    Oat.  No.  77601. 

3.  Grain  of  bomite  (6)  in  gangue  (g),  surrounded  by  border  of  tetrahedrite  and 

chalcopyrite  (white).  The  tetrahedrite  and  chalcopyrite  can  not  be  differ- 
entiated in  the  photograph,  but  their  relations  to  bomite  are  similar;  they 
were  probably  developed  simultaneously  and  are  later  than  the  bomite. 
X  200.    North  Mount  Lyell  Mine.    Cat.  No.  77597. 
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Photomicrographs  of  Polished  Ore  SECTioNa 
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Photomicrographs  of  Polished  Ore  Sections. 

For  explanation  of  plate  see  page  624. 
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Photomicrographs  of  Polished  Ore  Sections. 
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RESULTS  OF  THE  YALE  PERUVLAJ^  EXPEDITION  OF  lOlL 

LEPIDOPTERA. 


By  Harrison  G.  Dtar, 

Cu8todUm  of  Lepidoptera,  United  States  National  Muuum. 


A  large  part  of  the  species  of  Lepidoptera  could  not  be  found  in 
the  coUection  of  the  United  States  National  Museum  at  Washington, 
and  I  accordingly  enlisted  the  aid  of  Mr.  William  Schaus,  who  very 
kindly  compared  the  specimens  in  London.  He  submitted  certain 
specimens  to  various  specialists,  to  all  of  whom  my  thanks  are  cor- 
dially extended.    The  collection  contains  242  species,  here  listed. 

Family  PAPILIONID^. 

PAPIUO  P<aON  Botadtma. 

Cotahuasi,  9,000  feet,  October  11,  1911. 
Machupichu,  1912. 

PAPHIO  MADTBS  MONTSSAIinS,  IMW  tobspedes. 

Submarginal  spots  of  hind  wing  above  slender,  incised,  nearly 
divided,  white  in  the  male,  yellow  in  the  female,  white  edge  of  the 
wings  very  broad  in  the  incisures  between  the  veins. ,  Otherwise  as 
in  P.  m.  ctdorodamaa  Guen6e. 

Coiypes, — ^Male  and  female.  Cat.  No.  15599,  U.S.N.M.,  San  Miguel, 
6,000  feet,  September  1,  1911. 

Family  PIERIDiE. 

ACBCBPTBRON  NBMBSIS  LirtraOle. 

Paltaybamba,  5,000  feet,  August  28,  1911. 

BNANTIA  TBRSSA  Hewttson. 

Pampaconas  River,  August,  1911. 

CATASnCTA  MODBSTA  Lucas. 

San  Miguel,  6,000  feet,  September  1,  1911. 

CATASnCTA  MAKCO  Donbtoday. 

Tincochaca,  7,000  feet,  August  9,  1911. 

Mr.  Schaus  notes  that  the  specimens  are  "very  near  manco." 
From  the  manco  in  the  collection  they  differ  in  the  whiter  ground 
color  and  reduced  submarginal  dark  band  of  hind  wings,  but  the  differ- 
ences are  not  marked. 
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CATASnCTA  WATKINSI  LaXbj  end  RoMnberg. 

San  Miguel,  5,000  feet,  September  1,  1911. 

Mr.  Rosenberg  kindly  compared  the  specimen  with  a  cotype  and 
notes  ''agrees  in  markings  with  that  species,  but  is  very  much  paler. 
Probably  a  local  race  of  that  species. '^ 

CATASnCTA  PRIOlfXRIA  Hofffer. 

Pampaconas  River,  August,  1911. 

CATASnCTA  STRAMIlfBA  Butter. 

Pampaconas  River,  August,  1911. 

CATASnCTA  CORCTItA  IddM. 

Pampaconas  River,  August,  1911. 

Determined  by  Mr.  Schaus.  This  species  has  departed  widely 
from  the  characteristic  appearance  of  Catastida. 

HX8PBROCHARIS  CATOORAMMA  Kolter. 

Huadquina,  5,000  feet,  August  1,  1911. 

TATOCHILA  MACRODICB  Steudiiifw. 

Cotahuasi,  9,000  feet,  October,  1911. 
Chuquibamba,  10,000  feet,  October,  1911. 

TATOCHILA  THBODICB  BoteduvaL 

Cantas,  2,000  feet,  November,  1911. 
Cotahuasi,  9,000  feet,  October,  1911. 
Chuquibamba,  10,000  feet,  October,  1911. 
Coropuna,  14,500  feet,  October,  1911. 

The  borders  of  the  veins  of  the  hind  wings  below  are  gray,  Dot 
black  as  usual. 

PIBRIS  BLODIA  BotedwaL 

Huadquina,  5,000  feet,  August  1,  1911. 
San  iCguel,  6,000  feet,  September  10,  1911. 

PIBRIS  TOVARIA  FOder. 

Pampaconas  River,  August,  1911. 

PIBRIS  BLBONB  Donbtoday. 

Huadquina,  5,000  feet,  July  26,  1911. 
San  Ifiguel,  6,000  feet,  September  1,  1911. 

PHUUA  ALTIVOLANS,  iww  tpectes. 

Male  white,  a  black  patch  at  end  of  ceU,  bar  along  costa  and  veins 

at  apex  black.    Female  yellowish,  the  markings  more  extensive;  a 

submarginal  band  on  fore  wing;  hind  wing  with  the  veins,  a  row  of 

submarginal  dots  and  streak  in  cell  of  dark  color.    Beneath  with  the 

pattern  of  iJUmani  Weymer,  but  more  diflFused,  no  white  showing 
]  wi A  i-u^  4.^-«^:*.«i  -^j  i: Ti.  :-  -i ^  a^ x^    Oi.^.,^];^. 
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Coiypes. — ^Three  males,  two  females,  Cat.  No.  15600,  U.S.NJif., 
Cotahuasi,  9,000  feet,  October,  1911;  Coropuna,  14,600  feet,  October, 
1911. 

PHUUA  NAlllVOPHTBS,  turn  tpedM. 

White;  fore  wing  with  a  black  patch  at  the  end  of  the  cell,  detached 
from  costa,  short  subapical  stripe  from  costa  and  marginal  spots  to 
vein  3.  Hind  wing  with  minute  central  dot.  Beneath,  hind  wing 
pale  yellow,  veins  broadly  faintly  lined  in  brown;  a  black  streak  in 
humeral  angle,  in  cell,  and  a  double  one  in  submedian  area;  a  row  of 
five  square  spots  in  submarginal  row,  continued  by  the  short  sub- 
median  streaks.    Expanse,  19-21  mm. 

Coiypes.— Two  males,  Cat.  No.  16601,  U.S.N31.,  Coropuna,  14,600 
feet,  October,  1911. 

ANDINA  COROPUITJB,  iww  tpedM. 

Wings  white;  fore  wing  with  costa  and  narrow  wavy  outer  border 
black;  a  group  of  diffuse  spots  before  apex  above  vein  6;  a  small  spot 
on  discal  cross-vein.  Beneath,  tip  of  fore  wing  and  all  of  hind  wing 
purplish  gray,  the  hind  wing  darker  irrorate  toward  base,  with  very 
faint  traces  of  outer  dark  spots.    Expanse,  37  mm. 

Type.— Ceit.  No.  16602,  U.S.NJ^.,  Coropuna,  16,000  to  17,000  feet, 
October,  1911. 

Smaller  than  A.  hucmaco  Staudinger,  with  much  less  of  black  on  fore 
wing  above,  the  hind  wing  purplish  tinted,  without  spots  and  with  a 
very  strong  humeral  angle,  more  so  than  in  huanaco, 

COUAS  BUZAHTHB  leklar. 

Tincochaca,  7,000  feet,  August  9,  1911. 
Urubamba,  9,600  feet,  July  16,  1911. 
Cuzco,  11,500  feet,  July  10,  1911. 
Coropuna,  14,500  feet,  October,  1911. 

COLIAS  LBSBIA  labrldai. 

Cotahuasi,  9,000  feet,  October,  1911. 

Urubamba,  9,600  feet,  July  16,  1911. 

Cuzco,  11,500  feet,  July  4,  1911. 

All  albino  females,  no  males  of  this  species  in  the  collection. 

TERIOCOUAS  PACIS  RNmt. 

Ollantaytambo,  9,000  feet,  July  21,  1911. 
Urubamba,  9,600  feet,  July  11,  1911. 
Chuquibamba,  10,000  feet,  October,  1911. 

TXIUOCOLIAS  ATBBIAS  H«wMioii. 

Urubamba,  9,600  feet,  July  17,  1911. 

TERIAS  ICUSA  Fftbrkhii. 

San  Miguel,  6,000  feet,  September  1,  1911. 

TERIAS  PLATAEA  leklar. 

Huadqxiina,  6,000  feet,  August  1,  1911. 
San  liCguel,  6,000  feet,  July  24,  1911. 
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TERIAS  mQUATORIALIS  lekSer. 

Huadquina,  5,000  feet,  July  26,  1911. 
Paltaybamba,  5,000  feet,  August  25  and  28,  1911. 
San  Miguel,  6,000  feet,  July  24  and  September  1,  1911. 
Torontoy,  7,000  feet,  July  23,  1911. 

TBRIAS  TSNBLLA  Botadtma. 

Urubamba,  9,500  feet,  July  16,  1911. 

TBRIAS  PHIALB  Cxunef . 

Paltaybamba,  5,000  feet,  August  28,  1911. 

TBRIAS,  tpedM. 

Huadquina,  6,000  feet,  August  1,  1911. 

One  female,  which  Mr.  Schaus  labels  ''Not  in  British  Museum  nor 
collection  of  Oodman."  The  species  is  probably  undescribed^  but  it 
seems  unwise  to  foimd  a  new  name  on  the  female  alone. 

8TTX  mTBRNALIS  Staodlncer. 

Pampaconas  River,  August,  1911. 
Tincochaca,  7,000  feet,  August  9,  1911. 

Family  DANAIDiE. 

DANAIS  XRIPPU8  Ctamm* 

Cantas,  2,000  feet,  November,  1911. 

CSRATHHA  CSNO  Donbleday  end  Hewttson. 

Huadquina,  5,000  feet,  July  20  and  26,  1911. 

XPI8CADA  CAHUXA  HswKtamu 

Lucma,  7,000  feet,  August  25,  1911. 

rrHOlOA  AGNOSIA  Dmce. 

Paltaybamba,  5,000  feet,  August  28,  1911. 

PTBRONTMIA  VELA  H«wMioii. 

Paltaybamba,  5,000  feet,  August  28,  1911. 

SCADA  ORTTOIA  Dmce. 

Huadquina,  5,000  feet,  July  26,  1911. 
San  lifiguel,  6,000  feet,  July  24,  1911. 
Lucma,  7,000  feet,  August  25,  1911. 

Family  AILCMLDM. 

ACrmOTB  ORISBATA  Butler. 

Pampaconas  River,  August,  1911. 

ACTINOTB  CALLIAIiIRA  Hewttson. 

Pampaconas  River,  August,  1911. 

ACTINOTB  mCTLLA  Hofffer. 

Paltaybamba,  5,000  feet,  August  28,  1911. 

ACTINOTB  BINGHAlCCnew  Bpedes. 

Nearest  to  A.  ereaia  leptoneura  Jordan.  Body  black;  a  sublateral 
oraoge-red  stripe  crossed  by  a  fine  black  line;  some  yellow  brown 
shading  on  collar.  Fore  wing  black,  tinged  with  brown  terminally; 
the  cell  from  near  base  to  near  end  orange  red,  crossed  by  an  oblique 
black  line  to  origin  of  vein  2 ;  a  similar  shade  below  cell  not  reaching 
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Bubmedian,  but  more  extended  outwardly  and  crossed  by  vein  2, 
which  is  black;  a  subapical  pale  yellow  fascia  intersected  by  veins. 
Hind  wing  paler  orange-red,  the  inner  maigin  whitish  yellow;  a 
space  at  base,  the  veins,  streaks  on  interspaces  and  termen  black, 
the  latter  very  narrowly  black  toward  anal  angle.  Beneath,  fore 
wing  pale  reddish  to  postmedial  area;  costa  and  terminal  space  olive 
yellow;  veins  black  with  similar  streaks  on  interspaces  from  vein  2  to 
vein  8;  a  black  median  line  across  middle  of  cell  and  irregular  black 
shading  on  discocellular;  a  postmedial  broad  black  line,  oblique 
from  vein  11  to  vein  3,  a  spot  below  3  and  a  vertical  shade  from  vein 
2  to  inner  margin;  subapical  fascia  faintly  indicated.  Hind  wing 
below  olive  yellow,  the  veins  and  intervenal  streaks  black;  a  reddish 
shade  at  base  of  costa  and  below  cell,  followed  by  a  macular  black 
line;  a  fine  postmedial  black  line,  inbent  and  irregular;  a  broad 
terminal  dull  brown  shade.    Expanse,  47  mm. 

Type. — Female,  San  Miguel,  6,000  feet,  September  1,  1911. 

Named  in  honor  of  Mrs.  Alfreda  Mitchell  Bingiham,  of  New  Haven, 
Connecticut. 

Family  HELICONIID^. 

HSLICONIUS  TELBSIPHB  HewttsMi. 

Paltaybamba,  5,000  feet,  August  28,  1911. 

HBLICONIUS  MBLPOMBNB  HTPBRPLBA,  new  subspedtt. 

Black;  fore  wing  with  the  red  patch  laige  and  full,  the  edge  rather 
irregular,  filling  out  below  roimdedly  to  vein  1,  which  it  broadly 
borders  for  some  distance  not  squardy  cut  off  above  this  vein  as  in 
most  forms  of  melpomene.  No  basal  marking.  Hind  wing  below  as 
in  melpomene. 

Cotypes. — ^Two  specimens.  No.  16606,  U.S.N.M.,  Paltaybamba, 
5,000  feet,  August  6,  1911. 

Family  NYMPHALIDiE. 

COLABNIS  TBLBSIPHS  Hewttson. 

Paltaybamba,  5,000  feet,  August  28,  1911. 

AORAUUS  JUNO  PeMer. 

Cotahuasi,  9,000  feet,  October,  1911. 

AORAUUS  6LTCBRA  Fekler. 

Cotahuasi,  9,000  feet,  October,  1911. 

AGRAUUS  VANILUB  Lfamaot. 

Ollantaytambo,  9,000  feet,  July  20,  1911. 

The  specimens  represent  a  variety,  smaller  and  with  somewhat 
modified  markings. 

PHTaODBS  PBARCn  Dnsce. 

Pampaconas  River,  August,  1911. 
Huadquina,  5,000  feet,  July  26,  1911. 
San  Miguel,  6.000  feet,  July  24,  1911. 
Torontoy,  7,000  feet,  July  23,  1911. 


Digitized  by  VjOOQIC 


632  PR0CBBDIN08  OF  THE  NATIONAL  MUSEUM,  TOUiS. 

PHTCIODBS  XLIA  HewttsMi. 

Pampaconas  River,  August,  1911. 
Paltaybamba,  5,000  feet,  August  28,  1911. 

PHTCOIDB8  OMOSIS,  ntw  tptdet. 

Black,  dusted  with  ocher  scales;  fore  wing  with  a  white  patch  across 
end  of  cell,  more  or  less  obsolete,  and  a  more  distinct  spot  above  vein 
3;  a  broken  powdery  subterminal  line,  looped  in  at  the  outer  spot 
Hind  wing  with  three  submarginal  wavy  ocher  lines,  the  inn^  two 
less  distinct.  Beneath,  fore  wing  with  the  base  dull  olive,  disk 
black;  the  white  bars  more  distinct  than  above;  mai^in  fulvous  and 
brown  with  waved  brown  submarginal  line  bent  in  at  white  bar  and 
two  rounded  black  spots  above.  Hind  wing  pale,  with  purplish  and 
brown  shades;  basal  area  mottled,  with  a  lai^e  brown  patch  in  the 
cell  and  wavy  shaded  mesial  line;  outer  row  of  four  heart-shaped 
black  spots  outlined  in  purpUsh;  submarginal  line  as  on  fore  wing, 
preceded  by  purplish,  tending  to  form  lunules;  margin  yellow- 
brown. 

Cotypes. — Seven  specimens,  Cat.  No.  16604,  U.S.N.M.,  Pampa- 
conas River,  August,  1911. 

Mr.  Schaus  labeled  a  specimen  '^  Between  nana  Druce,  nussia 
Druce  and  a  MSS.  label  of  Staudinger  in  the  Godman  collection.'' 

PHTCIODBS  BIRIVULA,  ntw  tptdet. 

Black  above,  dusted  with  yellow;  spots  of  fore  wing  yellowiah 
white;  a  narrow  one  in  cell  and  oblique  one  at  end,  two  minute  sub- 
apical,  two  roimded  submarginal,  one  above  vein  4  and  vein  2,  the 
latter  larger  and  further  from  the  margin;  submarginal  line  wavy, 
broken,  obsolete  above.  Hind  wing  with  two  submai^inal  lines, 
wavy,  the  inner  not  reaching  costa.  Beneath,  fore  wing  yellowiah 
dusted  at  base,  disk  broadly  black,  spots  repeated;  margin  marbled 
with  brown,  with  submai^inal  pale  line  repeated.  Hind  wing  pale 
lilacine  at  basal  half,  outer  half  strongly  blotched  with  brown,  wavy 
confused  brown  lines,  the  brown  forming  a  quadrate  costal  patch  near 
middle  and  inclosing  the  outer  row  of  six  black  spots,  which  form  a 
dislocated  row;  a  submarginal  waved,  crescentic,  pale  band. 

Type.— Cht.  No.  15605,  U.S.N.M.,  San  Miguel,  6,000  feet,  July  24, 
1911. 

Mr.  Schaus  labels  it ''  Near  P.  dbazia  Stgr.'* 

PHTCIODBS  TELTUSA  Oodart. 

Pampaconas  River,  August,  1911. 

BRBSIA  POUNA  HewltMii. 

Pampaconas  River,  August,  1911. 
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PTRAMEIS  CARTB  Hflbner. 

San  Miguel,  5,000  feet,  September  1,  1911. 
Cotahuasi,  9,000  feet,  October,  1911. 
Chuquibamba,  10,000  feet,  October,  1911. 
Cuzco,  11,500  feet,  July  4,  1911. 

JUNONIA  LAVmiA  Cramer. 

Huadquina,  5,000  feet,  July  31,  1911. 

JUNONIA  VBSTINA  Felder. 

Cuzco,  11,500  feet,  July  4,  1911. 

BURSMA  ZABUUNA  Godaxt 

Huadquina,  5,000  feet,  July  30,  1911. 

EURBMA  KEFBRSTBINI  Doableday  and  Hewttaon. 

Pampaconas  River,  August,  1911. 

CAIXICORB  UDWmX  Felder. 

Paltaybamba,  5,000  feet,  August  28,  1911. 

CYBDBUS  CBCmA  Hewttsn. 

Pampaconas  River,  August,  1911. 
Paltaybamba,  5,000  feet,  August  28,  1911. 

BUBAGIS  SALPBNSA  Felder. 

Huadquina,  5,000  feet,  July  26,  1911. 

BUBAOIS  THALASSnr A  Hewttaon. 

Panama,  June  17,  1911. 

TBMBNIS  LAOTHGB  Cramer. 

Pampaconas  River,  August,  1911. 

PBRmROMIA  FBRONIA  Lfamaeiia. 

Panama,  June  12,  1911. 

TndBTBS  CHIRON  Fabrldua. 

Cuzco,  11,500  feet,  July  10,  1911. 

ADBLPHA  OBERTHURI  Botodttval. 

Pampaconas  River,  August,  1911. 

ADBLPHA  ALALA  Hewttaon. 

Pampaconas  River,  August,  1911. 

ADBLPHA  SAUNDBRSI  Hewttaon. 

Pampaconas  River,  August,  1911. 
Tincochaca,  7,000  feet,  August  9,  1911. 

AH  ABA  CAMBTSBS  Dntce. 

Paltaybamba,  5,000  feet,  August  6,  1911 

AH  ABA  TITAH  Felder. 

Pampaconas  River,  August,  1911. 

Subfamily  QAJir^RlNJEl. 
ORBSSmoiCA  TTPHLA  DooUeday  and  Hewttaon. 

Paltaybamba,  5,000  feet,  August  6,  1911. 

LTMANOPODA  BUBAOIOmBS  BnUer. 

San  Miguel,  6,000  feet,  July  24,  1911. 
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LTMANOPODA  SHXmU.  ntw  i 

Fore  wing  white,  blue-gray  at  base,  costa  reddish,  th^i  black, 
spreading  over  apex,  cut  off  squarely  along  vein  4,  broad  marginal 
border  to  vein  2,  narrow  to  tomus,  containing  a  white  spot  beyond 
cell  and  row  of  four  before  margin,  the  lower  dot  minute  and  farther 
from  the  margin.  Hind  wing  witli  black  powdering  along  the  edge 
and  spot  between  veins  5  and  6.  Beneath  the  apex  of  fore  wing 
brown.  Hind  wing  with  veins  brown,  the  wing  with  many  brown 
strig»  and  three  bands,  one  from  costa  to  origin  of  vein  2,  second 
from  apex  to  inner  margin,  with  a  branch  to  above  tomus,  third  sub- 
maiginal;  five  white,  black-ringed  ocelli  in  a  curved  row  from  apex 
along  the  branch  of  second  line. 

Catypes. — ^Two  specimens,  Cat.  No.  15615,  U.S.NJil.,  San  Miguel, 
6,000  feet,  September  1,  1911;  Torontoy,  7,000  feet,  July  23,  1911. 

Named  in  honor  of  Mr.  Herbert  Shef tel  of  New  York. 

LTIIAHOPODA  ACRASmA  BvOm. 

Pampaconas  River,  August,  1911. 
Tiocochaca,  7,000  feet,  August  9, 1911. 

LTIIAHOPODA  LANASSA  FeldM. 

Pampaconas  River,  August,  1911. 
San  Miguel,  6,000  feet,  July  24,  1911. 

LTMANOPODA  HARKHBSSI.  new  apadei. 

Brown-black,  with  red-brown  reflections,  no  markings  above. 
Beneath,  fore  wing  with  two  parallel  brown  lines  near  the  margin, 
wavy,  containing  a  yellow  dot  above  and  small  ocellus  below;  hind 
wing  slightly  pm^lish  variegated;  a  curved  brown  inner  band;  two 
submarginal  lines  as  on  fore  wing  with  two  yellow  dots  either  side  of 
vein  2;  marginal  half  paler,  especially  broadly  about  tomus. 

Cotypes. — Three  specimens.  Cat.  No.  15616,  U.S.N.M.,  Pampa- 
conas River,  August,  1911;  San  Miguel,  6,000  feet,  July  24,  1911. 

Named  in  honor  of  Mr.  Eklward  S.  Harkness  of  New  York. 

LTIIAHOPODA  UBITUI,  new  apadet. 

Brown  above,  fore  wing  blackish  in  the  cell;  hind  wing  with*  two 
small  red-ringed  ocelli  before  anal  angle  and  vdn  2.  Below,  fore 
wing  with  two  distant  lines,  the  outer  crenulate  and  near  the  margin. 
Hiad  wing  with  a  broad  straight  white  band  beyond  the  cell,  yellow 
tinged  toward  costa;  beyond,  bright  brown;  four  black  ocelli  with 
white  specks  in  centers,  one  large  between  veins  5  and  6,  specks  only 
between  4-5  and  3-4,  large  between  2-3,  two  before  vein  2,  the  inner 
minute;  a  coarsely  waved  submarginal  brown  line. 

Cotypes. — Three  specimens.  Cat.  No.  16617,  U.S.NJM;.,  Pampaco- 
nas River,  August,  1911. 
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LTIIAHOPODA  OBSOLBTA  DooUeday  and  Hewttson. 

Pampaconas  River,  August,  1911. 
Paltaybamba,  6,000  feet,  August  28,  191 L 

LTIIAHOPODA  APULEIA  HflfOer. 

Pampaconas  Riyer,  August,  1911. 

PBDAUODBS  PANTASIS  HawllMO. 

Tincochaca,  7,000  feet,  August  24,  1911. 

PRDAUODBS  POSnCA  HawllMO. 

Paltaybamba,  5,000  feet,  August  6,  1911. 
San  Miguel,  6,000  feet,  July  24,  1911. 

STSROICA  BBGA  DooUeday  and  Hewltaon. 

Tincochaca,  7,000  feet,  August  10,  1911. 

STSROICA  UMBRACINA  Butler. 

Tincochaca,  7,000  feet,  August  9,  1911. 

BUPTTCHIA  CAMSRTA  Cramer. 

Panama,  Canal  Zone,  June  16,  1911. 

The  small  form  with  raw  of  six  large  ocelli  on  hind  wing  below. 
Paltaybamba,  5,000  feet,  August  6,  1911. 
Huadquina,  6,000  feet,  July  30,  1911. 

The  large  f  onn  with  the  ocelli  on  the  wings  below  very  minute,  the 
surface  dusted  with  yellow  scales. 

BUPTTCHIA  HOTCHKISSI,  new  apedea. 

Wings  gray  brown  with  two  black  wavy  submargiaal  lines,  no  ocelli 
above.  Below,  fore  wing  with  two  straight  parallel  distinct  median 
lines,  two  submarginal  lines;  a  small  ocellus  before  them  above  vein 
5.  Hind  wing  washed  with  bliiish  white  to  beyond  cell;  two  parallel 
straight  median  brown  lines;  four  large  ocelli,  the  first  and  fourth 
with  black  centers  and  double  white  pupils,  the  two  central  ones 
grayish;  two  submarginal  lines. 

Type. — Cat.  No.  15618,  U.S.N3f.,  Pampaconas  River,  August, 
1911. 

Named  in  honor  of  Mr.  H.  Stuart  Hotchkiss  of  New  Haven, 
Connecticut. 

BUPTTCHIA  LBOniA-LZMAI,  new  epedet. 

Above,  brown;  a  coarsely  waved  faint  submarginal  line.  Below, 
wings  finely  strigose;  fore  wing  with  outer  line  shaded  with  lighter 
brown;  space  beyond  pale,  more  lilaceous;  a  wavy  submarginal  line; 
margin  beyond  it  browner.  Hind  wing  with  two  slightly  wavy 
median  lines;  space  between  filled  with  darker  brown,  with  brighter 
edges;  margin  as  on  fore  wing;  minute  points  representing  ocelli. 

Catypes. — Seven  specimens.  Cat.  No.  15619,  U.S.N.M.,  Huadquina, 
5,000  feet,  July  26,  1911;  Paltaybamba,  5,000  feet,  August  28,  1911; 
San  Miguel,  6,000  feet,  July  24, 1911. 

Named  in  honor  of  Hon.  A.  B.  Leguia-Lima,  a  former  president 
of  Peru. 
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LASIOPHILA  ZAPATOZA  WettwMd. 

San  Miguel,  6,000  feet,  September  1,  1911. 

OXBOeCHISTUS  PROHAX  HawinB. 

Huadquina,  5,000  feet,  July  26,  1911. 

TATOBTIS  CXLIA  Cramer. 

Pampaconas  River,  August,  1911. 

MTOONA  PROCHTTA  HewttMO. 

San  Miguel,  5,000  feet,  September,  1911. 

The  specimen  is  of  the  form  chyprota  Grosse-Smith. 

PRONOPmLA  PORSKHHA  HmrftMB. 

Pampaconas  River,  August,  1911. 

CALIOO  ILIGlfSUS  CnaMf. 

Huadquina,  5,000  feet,  July  26,  1911. 

Family  RIODINIDiE. 

AH  CTLUSIS  ICXLIBODS  WwifkhUL 

Pampaconas  River,  August,  1911. 

CHAKIS  OTN JKA  0«d«t 

Panama  Canal  2k)ne,  June  17,  1911. 

Family  LYCiENipiE. 

THBCLA  CAHDAR  H.  H.  Draot. 

Tincochaca,  7,000  feet,  August  9,  1911. 

THBCLA  OCSISIA  HmrftMB. 

Pampaconas  River,  August,  1911. 

Huadquina,  5,000  feet,  August,  1911. 

The  specimens  are  of  the  form  peruviana  Eschscholtz. 

THXCLA  TTLBRI,ii0W  vtdM. 

Near  yojoa  Reakirt.  Beneath  grayer,  less  reddish,  the  lines  of 
both  wings  straighter,  not  broken  nor  scalloped,  rounded  below, 
not  angled,  without  red  bordering  scales;  marginal  ocellus  small, 
without  red;  no  red  at  anal  angle. 

Type.—C9Lt.  No.  15620,  U5.N.M.,  Coropuna,  14,500  feet,  October, 
1911. 

Named  in  honor  of  Mr.  Victor  Tyler,  of  New  Haven,  Connecticut. 

THBCLA  BBNlfBTTI,  new  ipdciet. 

Bright  metallic  blue  above;  fore  wing  with  a  darker,  less  metallic 
patch  on  the  disk;  outer  margin  black,  broadest  at  apex  and  grad- 
ually narrowing  to  tomus.  Hind  wing  black  on  costa  and  apex, 
outer  margin  very  narrowly  so;  long  tail  at  end  of  vein  2,  shorter 
one  at  3,  both  white  tipped.  Beneath,  blackish  gray  with  ocher  tint; 
fore  wing  with  the  median  line  straight,  white,  black-edged  witlun; 
submarginal  line  fine,  slightly  dislocated  on  the  veins.  Hind  wiiig 
with  the  median  line  colored  as  on  fore  wing,  irregular,  produced 
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outward  before  and  after  vein  2;  submarginal  line  as  on  fore  wing; 
two  red  ocelli  between  the  tails  and  at  anal  angle,  black  centered  and 
black  edged  within. 

Type. — Cat.  No.  15621,  U.SJsf.M.,  Pampaconas  River,  August, 
1911. 

Named  m  honor  of  Mr.  Thomas  G.  Bennett,  of  New  Haven, 
Connecticut. 

THBCLA  BROCBLA,  new  ipdciet. 

Gray  brown  above,  costa  narrowly  light  red,  broader  at  base;  a 
black  discal  patch.  Hind  wing  a  little  tingid  with  bright  blue; 
a  small  red  spot  at  anal  angle.  Single  tail  at  vein  2  long,  white-tipped. 
Below  light  ashen;  a  median  brick-red  band  across  both  wings,  sub- 
maculate  on  hind  wings,  narrowly  white  without;  a  small  red  spot 
above  tail  and  at  anal  angle,  the  latter  with  black  spot  also.  A  faint 
double  whitish  submarginal  maculate  line. 

Type.— Ceit.  No.  16622,  U.S.N Jitf.,  Cotahuasi,  9,000  feet,  October, 
1911. 

THBCLA  UUA.  new  ipdciet. 

Wing-shape  as  in  7.  gamma  H.  H.  Druce.  Gray,  with  light  bluish 
tint,  especially  along  inner  half  of  hind  wing;  fringes  and  base  of 
costa  light  brownish  red.  Below  ocher  brown;  fore  wing  with  inner 
area  pale;  two  irregular  broad  brown  bands  across  cell;  a  faint  sub- 
marginal  row  of  brown  spots.  Hind  wing  with  two  bands  from  costa 
across  cell,  fainter  than  on  fore  wing;  a  submarginal  faint  line,  beyond 
which  the  ground  color  is  lighter. 

Type.—CAt.  No.  16623,  U.S.N.M.,  Cantas,  2,000  feet,  November, 
1911. 

THBCLA  MUBLA,iiew  ipdciet. 

Wing-shape  of  T.  bolima  Schaus,  but  the  hind  wing  without  the 
projection  at  vein  2,  the  anal  angle  strongly  produced.  Gray-brown; 
basal  area  of  both  wings,  except  toward  costa,  washed  with  light 
blue.  Below,  fore  wing  dark  at  base,  shading  to  pale,  outer  line 
pale,  straight,  preceded  by  a  dark  olive  gray  shade  stopping  at  vein  2; 
a  marginal  oUve  gray  border,  the  subterminal  space  oUve  yellowish. 
Hind  wing  dark  oUve  brown  on  basal  half,  limited  by  a  line  incised  in 
cell;  outer  half  oUve  yellowish,  contrasted,  crossed  bv  a  faint  macular 
line  and  shaded  border. 

Cotypes. — ^Two  specimens,  Cat.  No.  16624,  U.S.N.M.,  Cotahuasi, 
9,000  feet,  October,  1911. 

THBCLA  BZCISICOSTA,  new  ipedee. 

Blacldsh  brown,  the  fore  wing  in  some  specimens  reddish  except 
costa  and  margin;  fringe  white  checkered.  Hind  wing  with  the  costa 
shallowly  excised,  apex  roundedly  prominent;  three  black  spots, 
small  one  at  anal  angle,  two  following  the  short  tail  at  vein  2;  a  row 
of  faint  whitish  submarginal  crescents.    Below,  fore  wing  orange. 
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oosta  gray;  outer  margin  gray  with  two  rows  of  checkered  spots,  the 
inner  square,  white-edged  without,  the  outer  row  narrow,  faints 
toward  costa.  JTind  wing  soft  gray,  with  shaded  white  submarginal 
streak;  quadrate  checkered  spots  in  a  faint  row  near  base,  a  distinct 
row  across  middle,  the  three  below  vein  3  altematingly  dislocated 
toward  base  and  outwardly;  a  spot  at  tomus  and  two  beyond  the 
tail,  these  gold  centered. 

Cotypes. — Six  specimens.  Cat.  No.  15625,  U.S.N.M.,  Cotahuasi, 
9,000  feet,  October,  1911;  Chuquibamba,  10,000  feet,  October,  1911. 

LTCJBHA  CAIXANOA  StMidtafW. 

San  Miguel,  6,000  feet,  July  24,  1911. 

Urubamba,  9,500  feet,  July  15,  1911. 

Mr.  Schaus  notes  this  as  possibly  a  manuscript  name.  The  males 
are  violet  above,  blue  toward  base;  female  with  submarginal  yel- 
lowish crescents  on  hind  wing,  followed  by  violaceous  rounded  spots 
with  dark  centers.  Beneath,  fore  wing  reddish;  two  white  ringl^ 
in  cell,  one  below;  an  outer  row  of  same;  termen  gray  with  double 
limular  white  line.  Hind  wing  gray;  two  rows  of  white  rings  and 
one  at  end  of  cell;  submarginal  white  band  followed  by  faint  cres- 
cents with  two  metallic  spedcs  near  tomus. 

LTCJBHA  MARINA  RMUit 

San  Miguel,  6,000  feet,  July  24,  1911. 

LYCM3XA  ZACHACINA  Butter  and  Dnioa. 

Cantas,  2,000  feet,  November,  1911. 
•    Urubamba,  9,500  feet,  July  16,  1911. 
Coropima,  14,600  feet,  October,  1911. 

LTCiBlf  A  ALTICOLA  Oodnum  and  89Mn. 

Cantas,  2,000  feet,  November,  1911. 
Coropima,  14,500  feet,  October,  1911. 

LTCJtNA  KOA  DnemA 

Pampaconas  River,  August,  1911. 

Cotahuasi,  9,000  feet,  October,  1911. 

Urubamba,  9,500  feet,  July  16,  1911. 

Chuquibamba,  10,000  feet,  October,  1911. 

Coropuna,  14,500  feet,  October,  1911. 

The  specimens  taken  in  July  and  August  are  daik  above,  bhie  over 
blackish.  Those  taken  in  October  are  bright  metallic  silveiy  blue 
with  narrow  black  margin  to  both  wings.  Evidently  these  are 
seasonal  f  onus. 

Family  HESPERIIDiE. 

XUDAMUS  BURTCLBS  Hlttmar. 

Panama  Canal  2iOne,  June  16,  1911. 

BUDAMUS  SIMPUCroS  StoU. 

Huadquina,  5,000  feet,  Ajugust,  1911. 
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XUDAlffUS  CAHLLUS  ( 

Huadquina,  5,000  feet,  July  24,  1911. 

XUDAlffUS  DORANTBS  StoD. 

Huadquina,  5,000  feet,  August,  1911. 

BXnUtRIA  CX7PASIA  IftabOto. 

Pampaconas  River,  August,  1911. 

BUTUERIA  DIMZDIATU8  PeMer. 

Pampaconas  River,  August,  1911. 

BXriLBRIA  AOATHODBS  Folder. 

Tincochaca,  7,000  feet,  August  9,  1911. 

HTLBPHILA  LIMA  PlMz. 

Tincochaca,  7,000  feet,  August  9,  1911. 
Urubamba,  9,500  feet,  July  16,  1911. 
Cuzco,  11,500  feet,  July  4,  1911. 

HTLBPHILA  ISOIVIRA,  new  ipedee. 

Similar  to  phylaeus  Drury;  male  with  the  black  terminal  marks 
broader  and  more  nearly  forming  a  dentate  band,  often  completely 
so;  female  only  a  little  blacker  than  the  male,  some  specimens  not 
at  all  so,  the  marks  not  confluent  over  the  surface  as  in  female  phy- 
laeus. Beneath  light  yellowish;  fore  wing  as  in  phylaeus  but  lighter; 
hind  wing  light  yellowish,  grayish  tinged,  a  mesial  pale  band  edged 
with  dull  red  scales,  sharply  bent,  its  lower  segment  straighter  than 
in  phylaeus,  not  dotted  with  black. 

Cotypes. — 15  specimens.  Cat.  No.  15627,  U.S.N.M.,  Ollantaytambo, 
9,000  feet,  October,  1911;  Urubamba,  9,500  feet,  July  18,  1911; 
Chuquibamba,  10,000  feet,  October,  1911;  Cuzco,  11,500  feet,  July 
12,  1911;  Coropuna,  14,500  feet,  October,  1911.  Three  specimens 
from  Cantas,  2,000  feet,  November,  1911,  have  the  marginal  mark- 
ings more  pointed  and  smaller. 

AROOPTERON  CTP8BLU8  Pelder. 

Pampaconas  River,  August,  1911. 
San  Miguel,  6,000  feet,  July  24,  1911. 

ASGOPTBRON  XICCA,  new  ipedee. 

Black  above;  inner  area  of  hind  wing  broadly  covered  with  long 
greenish  hairs.  Below,  fore  wing  with  base  of  costa  and  apex  gray- 
brown,  disk  broadly  black.  Hind  wing  all  gray-brown  except  a 
black  streak  on  submedian  fold,  widening  to  a  patch  at  tomus. 

Type.—CeA.  No.  15628,  U.S.N.M.,  Vilcabamba,  10,000  feet,  August 
23,  1911. 

ATRTTONB  MWiLA  Oodnum  end  SaMn. 

Cuzco,  11,500  feet,  July  4.  1911. 
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the  upper  two  of  these  quadrate,  hyaline  white,  the  third  and  fourth 
dead  white,  the  third  small.  Hind  wing  with  yellowish  shading 
over  the  disk  nearly  forming  spots  beyond  the  cell.  Below,  fore 
wing  black  at  base,  spots  repeated,  apex  broadly  light  powdery 
gray.  Hind  wing  all  powdery  gray  with  a  long  black  ray  through 
cell,  traces  of  outer  row  of  small  white  spots. 

Cotypes. — Four  specimens,  Cat.  No.  15629,  U.S.N.M.,  Cotahuasi, 
9,000  feet,  October,  1911;  Coropuna,  14,500  feet,  October,  1911. 

LXRBBiA  MIQUA^iMW  ipMdet. 

Close  to  L.  bipundata  Mabille  Qochius  PlOtz),  but  wings  beneath 
without  the  strigse;  hind  wing  with  two  brown  bands,  the  inner  bent 
at  right  angles  to  costa,  the  outer  strongly  curved.  In  Hpunctata 
they  run  parallel  and  obUquely  to  costa. 

Type.-OB.t.  No.  15630,  U.S.N.M.,  San  Miguel,  6,000  feet,  July  24, 
1911. 

TUTMEUCUS  ATHXMON  HIUnMr. 

Cuzco,  11,500  feet,  July  4,  1911. 

COBALU8  CAHNJB  Hofifch-SchMfltf . 

Urubamba,  9,500  feet,  July  16,  1911. 

HBUOPBTBS  OMRIN A  Boiler. 

Huadquina,  5,000  feet,  July  26,  1911. 

PKRICHARBS  COKYDON  FiAcktes. 

San  Miguel,  6,000  feet,  July  29,  1911. 

'rXLBOOnUS  CJUITJUTBS  H«wltMO. 

Pampaconas  River,  August,  1911. 

CTCLTBIUS  ALTICOLA  Oodnum  and  Satrln. 

Cantas,  2,000  feet,  November,  1911. 
Cotahuasi,  9,000  feet,  October,  1911. 
Chuquibamba,  10,000  feet,  October,  1911. 
Coropuna,  14,500  feet,  October,  1911. 

8TAPHTLU8  SCORABiUS  Sduras. 

San  Miguel,  6,000  feet,  July  24,  1911. 

THANAOS  run  itk  ALTS  Scudder  and  BurfMS. 

Coropuna,  14,500  feet,  October,  1911. 

HBSPERIA  8TB1CBTU3  fabrkltis. 

Huadquina,  5,000  feet,  July  24,  1911. 
Urubamba,  9,500  feet,  July  16,  1911. 

HESPBRIA  ITOTATA  Blanchafd. 

Coropuna,  14,500  feet,  October,  1911. 

H^&PBKIA  ARCHIAt  new  apadet. 

Brown;  fringes  checkered  brown,  yellowish  white;  base  of  fore 
wing  and  submarginal  area  with  yellowish  scales;  incised  quadrate 
spot  at  end  of  cell  with  dash  above;  spot  at  base  of  vein  2  and  on 
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in  submarginal  space  a  little  farther  out.  Hind  wing  with  yel- 
lowish bar  at  end  of  cell  and  pale  suffusion  beyond  it;  submarginal 
row  of  suffused  spots.  Below,  fore  wing  whitish  with  ocher  tint  at 
base,  blackish  beyond;  spots  repeated;  termen  washed  with  pale. 
Hind  wing  ocherous  white,  dusted  with  dark  atoms;  blackish  roimded 
quadrate,'  powdery  spots,  one  in  cell,  row  of  three  centrally,  outer 
row  of  six,  blurred  and  forming  a  band  excurved  centrally, 

Coiypes.— Four  specimens,  Cat.  No.  16631,  U.S.N.M.,  Cantas,  2,000 
feet,  November,  1911;  Cotahuasi,  9,000  feet,  October,  1911. 

Allied  to  H.  emma  Staudinger. 

Family  SPHINGIDiE. 

SBSIA  TITAIV  CmiMr. 

Huadquina,  6,000  feet,  July  29,  1911. 

SBSIA  VADU8  Cimier. 

Northwest  coast  of  South  America,  on  steamer,  June  21,  1911. 
Family  SATURNin)iE. 

SATUIUIIODBS  ORIOS,  new  spedec 

Dark  gray;  wings  irrorated  with  dark  ocher  scales;  inner  line  of 
fore  wing  irregularly  dentate,  white,  narrowly  edged  with  black  with- 
out, with  black  lines  along  veins  1  and  2  to  outer  line;  discal  ocellus 
hyaline,  black  ringed,  then  narrowly  with  dark  ocher;  outer  line 
waved,  white,  edged  black  on  both  sides,  expanding  over  apex 
where  is  a  short  partly  black,  partly  deep  crimson  patch;  a  white 
band  following  outer  line,  then  red,  black,  and  ocher  scales;  margin 
very  narrowly  dark  clay-brown.  Hind  wing  dull  and  little  marked 
on  costa;  mesial  line  white  to  back  of  ocellus,  black  edged;  ocellus 
with  small  hyaline  center,  its  ocher  rim  broad;  outer  line  as  on  fore 
wing,  its  outer  border  becoming  crimson  at  apex,  the  following  white 
area  mixed  with  crimson  scales;  margin  as  on  fore  wing.  Beneath, 
gray,  with  yellow  scales  only  marginally;  a  mesial  blackish  straight 
band  on  both  wings,  with  yellow  powdering.  Hind  wing  without 
mesial  line,  the  line  being  toward  base,  black,  wavy,  white-bor- 
dered.   No  submarginal  white  on  either  wing.    Expanse,  116  mm. 

Type.— Male,  Cat.  No.  16632,  U.S.N.M.,  Cuzco,  11,600  feet,  Novem- 
ber, 1910. 

Jordan  f  oimded  the  genus  Satfwrniodea  ^  on  SatumAa  medea  Maassen.' 
He  describes  three  subspecies  of  medea.  Druce  described  Saturnia 
ockendeni,^  which  is  evidently  a  Sahirniodes.  The  present  form  is 
apparently  nearer  to  ockendeni  than  to  medea;  it  does  not  appear  to 
agree  with  any  of  the  descriptions.    The  forms  of  Sahirrdodea  all 
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C081C0801CA  AUOB 

Santa  Ana,  3,000  feet,  August  4,  1911. 


ASDOmSSA  AD6CITIHA 

Cuzco,  11,500  feet,  July  9,  1911. 
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inhabit  the  higher  altitudes  of  the  Andes,  but  I  have  not  sufficient 
material  to  discuss  their  relations  to  each  other. 

GZTTBHIS  LAVXUf  A  Draet. 

Pampaconas  River,  August,  1911. 

Family  SYNTOMID-«. 

3t,  August  4,  1911. 
Family  LTTHOSIIDiE. 

Jy  9,  1911. 

Family  AECTTIIDiE. 

VntBIA  WJBCA,  new  ipdciet. 

Fore  wing  grayish  black;  hind  wing  dull  black  with  large  orange 
patch  on  costa  on  outer  half  except  apex,  running  down  almost  to 
termen  below  vein  1.  Beneath,  hind  wing  as  above;  fore  wing  with 
a  large  orange  patch  from  close  to  inner  margin  from  end  of  cell  to 
near  base.    Expanse,  25  mm. 

Type.— Cat.  No.  15633,  U.S.N.M.,  Huadquina,  5,000  feet,  July  24, 
1911. 

Allied  to  V.  Jluminea  Schaus,  but  without  red  on  fore  coxae. 

VQtBU  CATAMA,  nnr  ipedet. 

Fore  wing  brownish  black.  Hind  wing  orange,  with  narrow  outer 
black  border,  widened  a  little  at  apex  and  submedian;  a  little  black 
at  base  of  costa.  Fore  wing  below  with  the  disk  broadly  orange; 
costa  and  base  narrowly  and  outer  margin  broadly  grayish  black. 
Abdomen  and  legs  black.    Expanse,  32  nun. 

Type.— Female,  Cat.  No.  16634,  U.S.N.M.,  Huadquina,  5,000  feet, 
July  24,  1911. 

Near  V.  lehmanni  Rothschild,  but  the  abdomen  entirely  black. 

HEBOHTALBA  MSLAS  Dtgrita. 

Cuzco,  11,500  feet,  July,  1911. 

BCPAHTHSRIA  PKRXJVISHSIS  llimpiiw, 

Santa  Ana,  3,000  feet,  August  5,  1911. 

ALTEMLSNAS  TAPINA^iiew  fviiis  and  WfOm. 

Hind  wing  with  vein  4  present;  6  and  7  from  apex  of  cell;  fore 
wing  with  veins  7  to  10  stalked,  6  from  angle  of  cell;  proboscis 
aborted;  hind  tibi»  without  medial  spurs;  fore  tibiie  without  claw; 
eyes  not  hairy;  vestiture  of  head  and  thorax  of  rough  woolly  hairs; 
eyes  small,  simken  in  the  vestiture. 

Thorasc  with  long  blackish  hairs.  Fore  wing  densdy  powdo^ 
blackish  on  pale  ocherous,  leaving  patches  in  cell,  on  either  aide  of 
incised  black  discal  spot  and  an  outer  band,  curved  over  cell;  a  ter- 
minal row  of  diffuse  black  spots;  fringe  pale.    Qnd  wing  pale 


Digitized  by  VjOOQiC 


NO.  2006.      YALE  PERUVIAN  EXPEDITION,  LEPIDOPTERA—DYAR.      643 

ocherous  whitish.     Below,  ocherous  whitish;  fore  wing  with  dark 
shade  along  costa  and  patch  at  end  of  cell.    Expanse,  28  mm. 

Typ^.— Male,  Cat.  No.  16636,  U.S.N.M.,  Ooropima,  14,600  feet, 
October,  1911. 


UTBTHSISA  ORNATIUZ  ] 

Coropmia,  14,600  feet,  October,  1911. 

Family  NOCTUID^. 

MBSEMBRBTJXOA  VASICOLA,  new  spedec 

Fore  wing  dull  rosy  ocherous  subcostally  to  reniform;  outer  line 
indicated,  curved,  dentate;  a  dark  gray  roimded  patch  on  costa  sub- 
apically;  sub  terminal  space  of  lighter  color,  with  dashes  on  discal 
venules;  termen  gray,  cut  by  pale  rays  at  veins  2  and  3;  orbicular 
and  reniform  pale,  joined  by  a  broad  black  bar  that  incloses  orbicular 
except  above;  area  .below  median  vein  light  grayish.  Hind  wing 
semihyaline  white,  costa  gray.    Expanse,  38  mm. 

Typ^.— Male,  Cat.  No.  16636,  U.S.N.M.,  Cotahnasi,  9,000  feet, 
October,  1911. 

.POROSAOROnS  PROPRIBNS,  ntm  «MiM. 

•  Ground  color  clayey  ocherous  suffused  with  grayish;  orbicular 
large,  elongate,  reniform  full,  pale  ringed,  blackish  filled,  preceded 
and  separated  by  black  in  the  cell  and  followed  by  a  black  dash; 
claviform  a  large  confused  gray  area  surrounded  by  black  and  joined 
to  outer  line  by  a  dash;  a  claviform  mark  below  vein  1;  inner  line 
obscure;  outer  minutely  crenulate,  pale;  termen  with  cuneiform  black 
dashes;  preceded  by  pale  scales,  the  palest  on  the  wing;  four  oblique 
pale  dashes  on  costa  before  apex.  Hind  wing  translucent,  gray 
tinged  especially  on  veins;  fringe  whitish  outwardly.  Expanse, 
30  nmi. 

Typ^.— Female,  Cat.  No.  16637,  U.S.N.M.,  Chuquibamba,  10,000 
feet,  October,  1911. 

nCLTIA  ANNSXA  Treltadiktt. 

Pampaconas  River,  August,  1911 

nCLTIA  MALBFIDA  Ouenfe. 

Pampaconas  River,  August,  1911. 

nCLTIA  CLSRICA  Bofler. 

OUantaytambo,  9,000  feet,  July  23,  1911. 

MSTALBPSIS  CBRPmPmLA,  new  ipdciet. 

Thorax  blackish  haired  over  luteous.  Fore  wing  pale  luteous,  the 
veins  narrowly  white;  black  streaks  below  subcosta  in  cell,  shading 
below  cell,  the  veins  beyond  it  from  2  to  8,  intensified  on  margin,  and 
a  broad  streak  above  vein  1.  Hind  wing  shaded  with  blackish, 
fringe  pale.    Expanse,  29  mm.' 

Typ^.— Male,  Cat.  No.  16638,  U.S.N.M.,  Coropuna,  14,600  feet, 
October,  1911. 
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LTCOPHOTIA  ALBIORBIS,  ntw  tptdet. 

Dark  gray,  mottled  with  black,  powdered  with  brassy;  lines  whitr- 
iah,  black  edged  on  both  sides;  subbasal  half  line  distinct,  of  two 
arcs;  inner  slightly  oblique,  crenulate;  orbicular  large,  round,  white; 
reniform  brassy  powdered,  black  in  lower  segm^it;  outer  line  ex- 
curved  over  cell;  subterminal  line  pale,  angular,  narrow.  Hind  wing 
white,  blackish  on  costa  and  narrow  marginal  line.     Expanse,  37  nun. 

7Vp€.— Male,  Cat.  No.  15639,  U.S.N.M.,  VUcabamba,  10,000  feet, 
August  23,  1911. 

XRIOPTOA  OROBA  Draoe. 

Tincochaca,  7,000  feet,  August  9,  1911. 
OUantaytambo,  9,000  feet,  July,  1911. 

HTSSIA  ELAOCHROA,  new  ipdciet. 

Smooth  yellowish  olive  gray;  base  and  termen  more  yellowish  pow- 
dered; lines  slender,  blackish;  inner  dentate  on  submedian;  outer 
crenulate ;  or  bicularand  reniform  blackish,  solid,  not  strongly  relieved ; 
subterminal  line  obsolete.  Hiad  wing  *blackish,  whitish  over  cell, 
fringe  whitish,  interlined.    Expanse,  35  mm. 

Type.— Female,  Cat.  No.  15640,  U.S.N.M.,  Cuzco,  11,500  feet,  July 
4,1911. 

CIRPHI8  LATIUSCULA  H«cridi-8diMav. 

Huadquina,  5,000  feet,  July,  1911. 

LASIOmrCTA  COMirSRA,  new  WfOm. 

Gray,  with  bronzy  yellowish  tint;  lines  powdery  blackish,  all  form- 
ing geminate  streaks  on  costa;  four  yellowish  specks  before  apex; 
subbasal  and  inner  lines  geminate,  powdery,  broken,  not  strongly 
relieved;  claviform  a  half  circle;  orbicular  pale,  black  ringed;  reni- 
form stellate,  of  the  groimd  color,  with  pale  speck;  specks  in  the  five 
points,  black  edged;  outer  line  geminate,  s^mented,  pale  filled; 
subterminal  line  a  row  of  bright  dots  preceded  by  black;  termen 
yellowish,  narrowly.  Hind  wing  whitish  in  cell,  fuscous  beyond; 
fringe  pale.     Expanse,  31  mm. 

Type.— Chi.  No.  15644,  U.S.N.M.,  Cantas,  2,000  feet,  November, 
1911. 

The  eyes  have  long,  sparse  hairs  instead  of  the  usual  dense  ones, 
and  are  besides  strongly  lashed. 

AROTRACnS  PHRAORTB8  Dnioe. 

Pampaconas  River,  August,  1911. 

PSRIOSA  APAMBOmSS  Onenfte. 

Pampaconas  River,  August,  1911. 
Huadquina,  5,000  feet,  August  1,  1911. 

PBRIOSA  VBCORS  OtiMifo. 

Pampaconas  River,  August,  1911. 

PERIOSA  ALBOLABBS  Ouenfo. 

Pampaconas  River,  August,  1911. 
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PERIGBA  SBLBNOSA  OtiMifo. 

Pampaconas  River,  August,  1911. 

DANTONA  SmXATA  OtiMifo. 

Huadquina,  5,000  feet,  July  24,  1911. 

COBUBATHA  lOLLA,  new  ipdciet. 

Fore  wing  dark  gray,  irrorated  with  metallic  purplish  scales;  a 
straight,  median  dark  brown  band,  narrow  on  costal  half;  subtermi- 
nal  line  dark,  distinct,  in-angled  subcostally  and  strongly  at  veins 
2-3.  Hind  wing  orange,  fringe  blackish;  costa  narrowly  gray.  Ex- 
panse, 12  mm. 
«  Typ^.— €at.  No.  15646,  U.S.N.M.,  Cotahuasi,  9,000  feet,  October, 
1911. 

PLUSIA  on  Otienfo. 

Pampaconas  River,  August,  1911. 

PLUSIA  MONOZ7LA,  new  ipedef. 

Violaceous  gray,  shaded  with  bronzy;  markings  as  in  biloha,  the 
sign  smaller  and  more  oblique,  th6  silvery  marking  at  reniform 
absent.    Expanse,  29  mm. 

Type.— Female,  Cat.  No.  15646,  U.S.N.M.,  OUantaytambo,  9,000 
feet,  July  24,  1911. 

OOinnS  BDBTRIZ  Ooenie. 

Pampaconas  River,  August,  1911. 

ANOIOS  SOPmSTBS,  new  tpedet. 

Near  cataggelus  Dyar,  but  with  the  costal  fovea  at  base  of  fore  wing 
forming  no  swelling  above;  anal  txift  white;  fore  tibisB  not  spotted 
with  white  on  the  sides;  general  color  more  reddish  brown,  dark  shad- 
ings lighter,  that  at  base  of  wing  much  restricted.  Hind  wing  lighter 
fuscous.    Expanse,  33  mm. 

Cotypea. — Male  and  female.  Cat.  No.  15647,  U.S.N.M.,  Pampar 
conas  River,  August,  1911. 

PAH  ORAPTA  RBPUONAUS  Hflbner. 

Pampaconas  River,  August,  1911. 

OABINA  HOMICHLODBS  H<lbner. 

Pampaconas  River,  August,  1911. 

DOITACLBA  PERUVIBNSIS  Dofnln. 

Torontoy,  7,000  feet,  Jidy  23,  1911. 

HERMBSIA  6BMINA  Maenen. 

Huadquina,  5,000  feet,  August  1, 1911. 

HTPOORAMMA  HSBCIPLAGIA  Voider. 

Pampaconas  River,  August,  1911. 

CORNIPBTA  LOBULIOBRA  Onente. 

Pampaconas  River,  August,  1911. 

BOUNA  FASaOLASIS  Onenfo. 

Off  east  coast  of  Cuba,  on  steamer,  Jime  13, 1911. 
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LA8COBIA  PHOBMISATJS  Walk«r. 

Pampaconas  River,  August,  1911. 

BLBPTmA  CONFUSALIS  OtMnfo. 

Pampaconas  River,  August,  1911. 

HTPBNA  CLilZALIS  Sdiras. 

Pampaconas  River,  August,  1911. 

HTPBNA  LEBOlfIA  Dnsoe. 

Pampaconas  River,  August,  191 1 . 
Tincochaca,  7,000  feet,  August  9,  1911. 

HTPBNA  CHAKA  Dofnlii. 

Pampaconas  River,  August,  1911. 

HTPBNA  LOLLIA  Dniee. 

Pampaconas  River,  August,  1911. 

Mr.  Schaus  labeled  tliis  as  like  loUia  but  larger. 

HTPBNA  niDBNTATA  Dofnlii. 

Huadquina,  6,000  feet,  August,  1911. 

Family  NOTODONTIDiE. 

CIUNODBS  STRIOLATA  Sdums. 

Pampaconas  River,  August,  1911. 

HBiaCBRAS  NIORIOX7TTA  SdHns. 

Pampaconas  River,  August,  1911. 

HIPFIA  ASTUTA  Sdunit. 

Pampaconas  River,  August,  1911. 

Fanuly  THYATRID^E. 

THTATIRA  8TAPHTLA  Dofnln. 

Lucma,  7,000  feet,  August  25,  1911. 

Family  GEOMETRIDiE. 

8ANOALOP8IS  FUOAX  Docnln. 

San  Miguel,  6,000  feet,  July  24,  1911. 

SANOALA  PmLODAMBA  Dntce.  * 

Paltaybamba,  6,000  feet,  August  28,  1911. 

NBLO  CORTRA  Drace. 

Paltaybamba,  6,000  feet,  August  6,  1911. 

HBTBRUSIA  SnCUOSA  Felder. 

OUantaytambo,  9,000  feet,  July  20,  1911. 

HBTBRUSIA  STOLTZMANNARIA  Oberthur. 

Torontoy,  7,000  feet,  July  23,  1911. 

HBTBRUSIA  HUMBRARIA  Walker. 

San  Miguel,  6,000  feet,  July  24,  1911. 

HBTBRUSIA  PACmCA  Thleny-Mlec. 

Pampaconas  River,  August,  1911. 


Digitized  by  VjOOQIC 


HO.  2006.      YALE  PERUVIAN  EXPEDITION,  LEPIDOPTEBA^DTAR.      647 
BRATKQfA  CTHTHIA  Donbledajr. 

Tincochaca,  7,000  feet,  August  9,  1911. 

SDDTJLB  SOBCBRSATA  Docnln. 

Huadquina,  5,000  feet,  July  24, 1911. 

BUDULB  MALBUDA  Wamn. 

Huadquina,  5,000  feet,  July  24,  1911. 

SPARGAHIA  NARANGILLA  Dognln. 

Pampacoixas  River,  August,  1911. 

San  Miguel,  5,000  feet,  September  1,  1911. 

CTIXOPODA  ROZAKA  Dmoe. 

Santa  Ana,  3,000  feet,  August  2,  1911. 

EFIRRHOB  DILTULA,  IMW  tptdet. 

Bright  yellow-green,  irrorate  with  blackish;  subbasal  band  broad, 
dark;  inner  space  full  of  black  atoms;  inner  and  outer  bands  approxi- 
mate, broad,  dark,  inbent  in  cell  and  submedian;  a  black  discal 
mark;  space  between  and  outer  space  full  of  black  dots  and  atoms; 
subterminal  line  fine,  pale,  crenulate,  preceded  by  dark  shading  in 
patches;  an  oblique  black  line  to  apex;  terminal  black  dots  in  groups 
of  three.  Hind  wing  greenish  tinged,  pale;  outer  crenulate  greenish 
gray  line  followed  by  two  other  strai^ter  ones;  termen  washed  with 
greenish.    Expanse,  30  mm. 

Typ^.— Female,  Cat.  No.  16648,  U.SJT.M.,  Vilcabamba,  10,000 
feet,  August  11,  1911. 

ERBBOCmX>RA  TIMA  TldMiy-Mteg. 

Pampaconas  River,  August,  1911. 

DABNA  VULTURATA  Wamn. 

Torontoy,  7,000  feet,  July  10,  1911. 

ANAPALTA  ACSRBATA  Felder  and  Rogvnhoier. 

Pampaconas  River,  August,  1911. 

COPHOCSROnS  CniBRBA  Wuno. 

Tincochaca,  7,000  feet,  August  8,  1911. 

SUGOSMIA  AFVmiCATA  Guaiie. 

Urubamba,  9,500  feet,  July  16,  1911. 

TRIPHOSA  QUASIFLAGA,  IMW  tpadet. 

Similar  to  T.  UTiiplaga  Warren,  the  lines  more  distinct,  crfeply 
crenulate,  the  subterminal  white  scales  not  forming  rounded  patches, 
but  lines  or  pointed  dots;  instead  of  the  large  spot  between  veins  3 
and  4,  a  slender  crescent. 

Type.— Male,  Cat.  No.  16649,  U.SJT.M.,  Tincochaca,  7,000  feet, 
August  9,  1911. 

CAIUFIA  PABSHASUTA  OoMilt. 

Pampaconas  River,  August,  1911. 

CALUPIA  ROSBTTA  Thtorry-BCtoc. 

Torontoy,  7,000  feet,  July  23, 1911. 

8BMIOTHISA  CARDniBA  Dnioe. 
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* ^ - — . 

PEkOAMA  SPBaOSATA  OoMilt. 

Pampaconas  River,  August,  1911. 

HSPHBLOLBnCA  POUTIA  CranMr. 

Pampaconas  River,  August,  1911. 

CBRTHIA  ICnCA  Thtociy-Mtof. 

Pampaconas  River,  August,  1911. 

TSICHROMATOPODIA  CALAVSRA  Dognln. 

Pampaconas  River,  August,  1911. 

OFISTHOZIA  ICXLAS  Dnioe. 

Huadquina,  5,000  feet,  July  24,  1911. 

BT880DB8  QUADSIIILATA  Feldw. 

Pampaconas  River,  August,  1911. 

SnaormSA  RAMATA  Matmn 

Pampaconas  River,  August,  1911. 

OZTOIA  CROCAIXIHAIUA  Obwttnir. 

Pampaconas  River,  August,  1911. 

AZEUM A  VARIAIUA  Walker. 

Pampaconas  River,  August,  1911. 

AZSLUr A  MARCARIA  OlMrttetr. 

Pampaconas  River,  August,  1911. 

AZEUM  A  SPBCTRATA  Felder. 

Pampaconas  River,  August,  1911. 

FBRO  MACUUCOSTA  Wamo. 

Pampaconas  River,  August,  1911. 

PBRO  CSRIATA  Walktr. 

Pampaconas  River,  August,  1911. 

8ABX7LODB8  ABOROTATA  Qvmitt. 

Pampaconas  River,  August,  1911. 

SABULODBS  BZHONORATA  OMilie. 

Pampaconas  River,  August,  1911. 

SABULODBS  TAMBQXARU  Obtrtliiir. 

Pampaconas  River,  August,  1911. 

SABULODBS  GLAUCULARU  Sndleii. 

Pampaconas  River,  August,  1911. 

SPODODBS  UniFACTA,  imw  tpwdet. 

Dark  reddish  brown,  finely  irrorate,  marks  obscure;  both  wings 
with  minute  black  discal  dot  and  outer  row  of  spots  on  the  veins,  the 
latter  connected  by  a  vague  gray  shade. 

Type. — ^Female,  Cat.  No.  15651,  U.S.NJd;.,  Pampaconas  River, 
August,  1911. 

Mr.  Paul  Dognin  has  labeled  the  specimen  ''Seems  close  to  8pih 
dodes  adumhrata  Warren,  mais  je  n'en  ai  aucune  d'anssi  fono6." 
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STBNALCmiA  CONSTIPATA  Dognlii. 

Pampaconas  River,  August;  1911. 

ALdS  SALMONBAKIA  OlMcttiiir. 

Pampaconas  River,  August,  1911. 

EPCTBWBCTROPI8  COBSMOTAMA  Wamn. 

Huadquina,  5,000  feet,  July  28,  1911. 

CATORIA  UlilPBKWARIA  OuMiie. 

Pampaconas  River,  August,  1911. 

mPTERIA  FLWBITJ8  Wamn. 

San  Miguel,  6,000  feet,  July  24,  1911. 

Mr.  Schaus  labels  the  specimen  "Above  equal  to  Nipteria  fieWis 
Warren.    Hind  wings  below  paler.' ' 

Family  DIOPTID^. 

POLTPOBTBS  MAROINIFBR,  IMW  tptdet. 

Black;  fore  wing  semitranslucent  black  with  broad  longitudinal 
white  streaks,  one  beyond  cell,  slightly  cleft  at  end,  the  other  below 
cell  to  outer  three-fourths  of  submedian  space.  Hind  wing  white, 
with  black  border  along  costa  and  outer  maigin.    Expanse,  22  mm. 

Type.— Male,  Cat.  No.  15650,  U.S.N.M.,  Tincochaca,  7,000  feet, 
August  10,  1911. 

Family  COSSro^E. 

LAN OSDORPIA  BffAUNA  Dognln. 

San  Miguel,  6,000  feet,  July  24,  1911. 

Family  PYRALIDiE. 

NACOLBIA  SBULBAUS  OuMifo. 

Tincochaca,  7,000  feet,  August  9,  1911. 

TKITUYKIS  LATIFASCIALIS  «"i>»1fi. 

Pampaconas  River,  August  1911. 

STERICTA  OBUQUALIS  Hampion. 

Pampaconas  River,  August,  1911. 

JOCARA  SXJIFBRBNS,  new  tptdet. 

Fore  wing  gray,  tinged  with  green,  especially  on  costal  half;  a  large 
rounded  white  patch  on  inner  margin  between  the^ lines;  inner  line 
as  two  black  dashes  in  the  edge  of  the  white  spot,  obsolete  above; 
small  lunate  black  discal  mark;  outer  line  far  out,  dentate,  excurved 
in  middle  third;  a  row  of  terminal  short  dashes.  Hind  wing  whitish, 
gray  on  costa,  narrowly  so  on  outer  margin;  a  wavy  outer  gray  line, 
obsolete  submedianly.    Expanse,  29  mm. 

Type. — ^Male,Cat.  No.  15652, U.S.N.M.,  Pampaconas  River,  August, 

1911. 

Family  TINEn)iE. 

TINBGLA  (?)  CULMnnCOLA  StatuUnger. 

Coropuna,  14,500  feet,  October,  1911. 

Mr.  August  Busck  kindly  examined  the  specimen. 
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DESCRIPTION  OF  MESOPLODON  MIRUM,  A  BEAKED 
WHALE  RECENTLY  DISCOVERED  ON  THE  COAST  OF 
NORTH  CAROLINA. 


By  Frederick  W.  True, 

Assistant  Secretary ^  Smithsonian  Institution. 


On  July  29,  1912,  the  United  States  Bureau  of  Fisheries  trans- 
mitted to  the  United  States  National  Museum  a  barrel  containing 
the  head,  tail,  and  pectoral  of  an  adult  female  beaked  whale  of  the 
genus  Mesophdon  which  stranded  on  the  outer  bank  of  Bird  Island 
Shoal  in  Beaufort  Harbor,  North  Carolina,  three  days  earlier.  On 
examination  the  specimen  was  found  to  represent  a  new  species,  a 
diagnosis  of  which  was  published  under  the  name  of  Mesoplodon 
mirum  in  the  Smithsonian  Miscellaneous  Collections.^ 

The  director  of  the  Fisheries  Laboratory  at  Beaufort,  Mr.  Lewis 
Radcliffe,  furnished  the  following  data  regarding  the  whale,  together 
with  a  photograph,  which  is  reproduced  in  Plate  62: 

Apparently  the  whale  had  been  swimming  about  among  the  shallow  channels  on 

Bird  Island  Shoal  and  was  caught  just  inside  the  outer  edge  of  the  shoal  by  the  falling 

tide.    It  was  first  sighted  by  launch  No.  316  about  10  a.  m.  and  the  report  brought 

back  to  the  laboratory  about  noon.    At  1.30  p.  m.,  when  visited,  it  had  been  badly 

mutilated  by  visitors  (see  photograph).    The  following  data  were  obtained  at  this 

time: 

Ft  In. 

Totallength 16  0 

Width  of  tail  (flukes)  about 4  8 

Tip  of  snout  to  origin  of  dorsal 9  0 

Tip  of  snout  to  origin  of  pectoral 3  8 

Tip  of  snout  to  vent 11  0 

Length  of  pectoral 1  8 

Greatest  depth  of  body 3  6 

Color:  Back,  slate-black;  lower  sides,  yellow-purple,  flecked  with  black;  median 
line  of  belly  somewhat  darker;  a  grayish  area  in  front  of  vent;  fins  the  color  of  the 
back. 

Body  covered  with  a  thick  layer  of  fat;  flesh  beneath  this  layer  very  dark  red,  of 
loose  texture,  coarse  and  stringy. 

Walls  of  all  the  chambers  of  the  heart  comparatively  thin.  Weight  of  heart,  10.5 
pounds;  length  from  base  of  atria  to  tip  of  ventricles,  14.5  inches;  width  at  base  of 
ventricles,  11  inches. 

1  Smiths.  MIse.  OolL,  vol.  60,  No.  25,  March  14, 1913. 
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Stomach  divided  into  three  chambera;  first  chamber  large  and  empty;  second  and 
third  chambers  smaDer  and  filled  with  whitish  fluid.  The  nature  of  the  food  could 
not  be  determined.    Length  of  intestines,  68  feet;  no  csecum  present. 

Kidneys  made  up  of  many  small  lobules,  each  of  which  resembles  a  miniature 
mammalian  kidney,  showing  distinct  pelvis,  calyces,  and  renal  pyramidB.  These 
lobules  are  loosely  aggregated  and  held  together  by  connective  tissue.  Left  kidney: 
Length,  15.5  inches;  width,  7.5  inches;  thickness,  1  to  1.75  inches. 

I  believe  this  form  is  not  uncommon  here.  Large  cetaceans  which  answ^  its 
description  are  not  infrequently  seen  swimming  about  the  laboratory,  three  being 
sighted  at  one  time.  In  swimming,  the  dorsal  fin  is  seen  above  the  wat^,  and  at 
times  it  resorts  to  the  boimding  motion  not  unlike  the  porpoise. 

Mr.  Russel  J.  Coles  reported  harpooning  a  large  porpoise  early  in  July.  He  cut  out 
a  small  piece  of  flesh  to  try  its  edible  qualities  and  let  it  go  adrift.  Lat^,  when  decay 
has  gone  far  enough  to  permit,  an  attempt  will  be  made  to  secure  at  least  a  part  of  the 
skeleton. 

Local  name:  Cowfish. 

The  head  and  other  parts  were  received  at  the  Museum  during  my 
absence  froto  Washington.  Upon  my  return,  with  the  aid  of  Messrs. 
J.  W.  ScoUick  and  A.  B.  Thorne,  measurements  were  made  of  the 
head,  and  afterwards  some  photographs  (Plate  53)  and  a  mold  were 
prepared.  The  skull  and  the  bones  of  the  tail  were  then  extracted 
and  cleaned.     The  following  measurements  were  made  of  the  head: 


/adet. 

Tip  of  upper  jaw  to  angle  of  mouth 14. 6  368 

Tip  of  upper  jaw  to  center  of  eye 24.5  C22 

Tip  of  upper  jaw  to  left  angle  of  blowhole 23.0  584 

Tip  of  upper  jaw  to  center  of  anterior  border  of  blowhole 24. 25  616 

Breadth  of  blowhole 4.25  108 

Length  of  beak 7.6  191 

Breadth  of  beak  at  the  base 4.0  102 

Length  of  throat  furrows 7. 75  197 

Distance  between  furrows  anteriorly 0.75  19 

Distance  between  furrows  posteriorly 4. 75  121 

Length  of  eye L38  35 

Girth  at  eye 48.5  1,232 

Breadth  of  flukes 44.0  1,118 

Depth  of  caudal  peduncle  at  junction  with  flukes 10. 75  273 

The  lower  jaw  was  only  a  very  little  shorter  than  the  upper,  and  its 
superior  border  was  concave.  There  was  no  appearance  of  teeth  in 
either  upper  or  lower  jaw,  and  it  was  not  until  the  integuments  were 
removed  that  two  small  teeth  were  discovered,  lying  close  to  tiie 
extremity  of  the  mandible.  These  teeth  are  small,  conical,  and  acute, 
and  are  strongly  inclined  forward  and  a  little  outward.  The  presence 
of  teeth  in  this  position  at  once  suggested  that  the  species  was  either 
an  undescribed  one,  or  else  Jf.  h^ori  Flower,  of  New  Zealand.    An 


Digitized  by  VjOOQIC 


No.  2007.        DESCRIPTION  OF  ME80PL0D0N  MIRUM—TRUE.  653 

teeth  was  characteristic  of  the  female  of  that  species,  but  both  sexes 
of  the  latter  are  known,  and  both  have  the  teeth  near  the  posterior 
end  of  the  symphysis.  There  seems  to  be  suflScient  reason,  therefore, 
to  regard  the  Beaufort  specimen  as  representing  a  new  species.  It 
was  therefore  described  under  the  name  of 

BfESOPLODOIf  MIRUM  True. 
Me8oplod<m  mirum True,  Smiths.  Miflc.  Coll.,  vol.  60,  No.  25,  p.  1,  March  14, 1913. 

Type-locality. — ^Bird  Island  Shoal,  Beaufort  Harbor,  North  Caro- 
lina. 

Type-specimen. — Cat.  No.  175019,  U.S.N.M.  A  skull  with  man- 
dible and  partial  skeleton  from  an  adult  female  16  feet  long  which 
stranded  in  Beaufort  Harbor,  North  Carolina,  July  26,  1912. 
Obtained  by  the  United  States  Bureau  of  Fisheries  Laboratory,  Mr. 
Lewis  Radcliflfe,  director. 

Dioffnods. — ^Teeth  at  the  extremity  of  the  mandible,  small,  entirely 
concealed  by  the  integuments  (in  the  adult  female).  Mandibular 
symphysis  one-foiu*th  the  length  of  the  mandible.  No  basirostral 
groove.  External  free  border  of  the  lachrymal  bone  one-half  the 
length  of  the  orbit;  its  anterior  end  curved  upward  and  appearing 
on  the  superior  surface  of  the  skull  where  it  joins  the  antero-extemal 
angle  of  the  frontal  plate  of  the  maxilla.  Maxillary  prominences 
short  and  di^cted  obliquely  outward  anteriorly,  the  extremity  close 
to  the  maxillary  notch.  Maxillary  foramina  behind  the  premaxillary 
foramina.  Frontal  plates  of  the  maxillsB  approximately  one-half  as 
broad  as  long. 

SKULL. 

Plates  64-56. 

Superior  aspect. — ^Apex  of  the  supraoccipital  at  the  vertex  rounded, 
extending  forward  about  one-half  as  far  as  the  recurved  internal 
borders  of  the  frontal  plates  of  the  maxillae.  The  frontals  form  an 
irregular  area  of  small  extent  at  the  vertex.  Nasals  elongated,  wedge- 
shaped,  with  the  truncated  apices  directed  forward.  Frontal  plates 
of  maxillae  about  half  as  broad  as  long,  their  supero-intemal  recurved 
borders  behind  the  proximal  ends  of  the  premaxillae  directed  out- 
ward, rather  than  forward  or  backward.  Proximal  ends  of  pre- 
maxillse  short  and  thick,  directed  outward;  portion  at  the  sides  of 
and  in  front  of  the  nares  as  in  Jf .  europseus.  Maxillary  prominences 
large,  short,  and  directed  obliquely  outward  rather  than  forward  as 
in  M.  europseus.  On  account  of  their  relatively  slight  projection 
anteriorly,  their  apices  are  not  as  far  from  the  bases  of  the  anteorbitol 
notches  as  in  2f  .  europseus,  M.  liectori,  etc.    The  base  of  the  notches 
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gradually  to  the  apex,  without  the  convexity  at  the  middle  of  its 
length  which  is  characteristic  of  M.  europwus.  In  the  basal  hdf  of 
the  beak  the  upper  surface  of  the  maxilluR  is  horizontal,  but  in  the 
distal  half  beveled,  or  inclined  outward.  Internal  free  borders  of 
premaxillsB  widely  separated  opposite  the  base  of  the  beak,  more 
closely  approximated  anteriorly,  but  again  diverging  at  the  apex. 
The  mesirostral  bone  occupies  the  proximal  two-thirds  of  the  vomer- 
ine trough.  It  is  depressed  below  the  upper  surface  of  the  premax- 
illee  and  divided  unsymmetrically  into  two  flat  portions  the  surfaces 
of  which  are  inclined  toward  each  other. 

Lateral  aspect. — Outline  of  occipital  moderately  convex.  Con- 
dyles strongly  projecting.  Superior  border  of  frontal  plates  of  max- 
illae nearly  horizontal  and  nearly  as  long  as  the  temporal  f ossas.  The 
latter  pyriform,  with  the  superior  border  only  moderately  concave. 


Fio.  1.— P08TBB10K  Asnct  or  skttll. 


External  angle  of  the  exoccipital,  which  articulates  with  the  zygo- 
matic, truncated.  Zygomatic  processes  large,  thick,  and  truncated 
both  anteriorly  and  posteriorly.  The  postglenoid  process  large  and 
strongly  projecting.  Orbit  large,  with  the  superior  border  sli^tly 
convex.  Free  margin  of  the  lachrymal  nearly  one-half  as  long  as 
the  orbit.  Maxillary  prominences  high  and  angular,  appearing  as  if 
truncated  anteriorly.  Lateral  free  border  of  rostrum  curved  upward 
at  the  proximal  end. 
Pterygoids  large  and  strongly  projecting  outward  and  downward. 
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Inferior  aspect. — ^Wings  of  the  basisphenoid  very  thick.  Posterior 
end  of  vomer  tenninating  in  an  irregular  angular  projection,  notched 
in  the  median  line.  Lateral  portion  of  the  pterygoids  very  wide; 
median  portion  narrow  with  the  external  borders  concave  and  the 
inferior  surface  convex  and  devoid  of  the  oblique  ridge  seen  in  M. 
europseua;  the  anterior  convex  extremity  broad.  Palatines  almost 
concealed  anteriorly  by  the  pterygoids,  but  appearing  on  the  median 
side  of  the  latter  as  a  narrow  triangular  area  with  the  apex  directed 
backward.  External  to  the  pterygoids  the  palatines  occupy  an  elon- 
gated pyriform  area,  as  in  If .  europseus. 

The  maxillaries  extend  backward  along  the  median  line  so  far  that 
they  prevent  the  palatines  from  meeting  as  they  do  in  M.  europseus. 
Only  a  very  small  area  of  the  vomer  is  visible  between  the  closely 
approximated  pterygoids.  Anterior  expanded  end  of  malar  bone 
large  and  nearly  as  broad  as  long.  It  extends  into  and  occupies  the 
base  of  the  anteorbital  notch.  Lachrymal  with  a  broad  truncated  free 
margin;  irregularly  strap-shaped  proximally  and  overlapped  by  a 
broad  posterior  extension  of  the  maxillary  bone.  Its  anterior  free 
margin  forms  the  outer  half  of  the  external  boundary  of  the  ante- 
orbital  notch. 

Beak  slightly  and  evenly  convex  at  the  base.  The  vomer  appears 
as  an  elongated,  fusiform  ridge  in  the  middle  of  the  beak,  the  length 
of  the  visible  portion  more  than  on&-third  the  length  of  the  beak. 
Anterior  to  it  the  premaxillsB  are  convex  along  the  median  line  and 
concave  on  either  side,  thus  forming  two  long,  moderately  deep 
grooves.  At  the  apex  of  the  jaw  the  premaxillsB  diverge  from  the 
median  line  and  are  not  in  contact. 

MANDIBLB. 

Plate  67,  fig.  1. 

The  mandible  is  thick  and  heavy.  Viewed  from  the  side,  the  infe- 
rior border  is  concave  at  the  middle  and  convex  at  either  end.  The 
symphysis  is  strongly  bent  upward.  The  angle  is  broad  and  rounded 
and  projects  backward  much  beyond  the  condyle.  The  coronoid 
process  is  very  obtuse  and  is  not  separated  from  the  condyle  by  an 
emargination.  Anterior  to  it  the  superior  border  of  the  ramus  is  very 
convex,  wbSLe  it  is  concave  opposite  the  posterior  end  of  the  sym- 
physis. 

The  symphysis  occupies  one-fourth  the  length  of  the  jaw.  The 
upper  surface  is  flat,  but  the  two  halves  are  inclined  toward  the 
median  line.    It  is  rounded  anteriorly. 

TEETH. 

Plate  57,  fig.  2. 

The  two  mandibular  teeth  are  remarkable  for  their  small  size,  ante- 
rior pofiition^  and  strong  forward  inclicx^tion.    They  were  entirely 
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concealed  by  the  integmnents  and  their  position  could  not  be  definitely 
determined  until  the  latter  were  removed.  The  distance  from  the 
alveolus  of  each  tooth  to  the  apex  of  the  jaw,  obliquely,  is  12  mm.; 
from  the  alveolus  to  the  median  line,  7  mm.  As  already  mentioned, 
the  teeth  are  inclined  forward  at  an  angle  of  45°  and  also  slightly  out- 
ward.   They  project  4  mm.  above  the  upper  margin  of  the  jaw. 

The  teeth  are  fusiform  and  slightly  curved,  and  compressed.  Their 
length  is  about  30  mm.  and  their  greatest  diameter  about  9  mm.  The 
tips  are  very  acute  and  appear  to  be  devoid  of  enamel.^ 

Dimermons  of  the  typeshill  of  Mesoplodon  minim,  Cat,  No.  175019,  UjS.N.M. 

Total  length 810 

Length  of  rostrum 496 

Length  from  tip  of  rostrum  to  posterior  end  of  pterygoids  in  median  line 618 

Greatest  height  from  vertex  to  inferior  border  of  pterygoids 301 

Breadth  across  centers  of  orbits 325 

Breadth  between  zygomatic  processes 345 

Breadth  between  bases  of  anteorbital  notches 210 

Breadth  at  middle  of  beak 60 

Breadth  across  occipital  condyles 125 

Breadth  of  expanded  proximal  ends  of  premaxilbe  behind  anterior  naies 142 

Least  breadth  of  premaxillae  opposite  anterior  nares 118 

Breadth  of  premaxillse  opposite  premaxillary  foramina 68 

Greatest  breadth  of  anterior  nares 66 

Least  distance  between  maxillary  foramina 02 

Distance  from  posterior  border  of  maxillary  foramen  to  end  of  maxillary  pro- 
tuberance   63 

Length  of  portion  of  vomer  visible  on  palate 162 

Length  of  mandible .» 668 

Length  of  symphysis 193 

Greatest  height  of  mandible  opposite  coronoid  process 117 

The  skull  of  Mesoplodon  mirum  presents  a  close  general  resemblance 
to  that  of  M.  europseuSf  except  in  the  position  of  the  teeth.  The 
species  belongs  to  that  section  of  the  genus  which  is  characterized 
by  the  absence  of  the  basirostral  groove,  and  comprises  the  species 
mirumf  bidens,  europseuSj  hectoriy  and  stejnegeri.  From  hidens  the 
present  species  differs  in  possessing  a  shorter  and  broader  rostrum, 
more  closely  approximated  premaxillse,  more  prominent  maxiUaiy 
ridges  and  deeper  anteorbital  notch,  broader  maxillary  frontal  plates, 
a  smaller  anterior  projection  of  the  palatines,  larger  temporal  fosss, 
differently  shaped  lachrymal  and  pterygoid  bones,  and  many  other 
characters. 

From  europseus  it  differs  in  the  form  of  the  rostrum,  lachrymal  and 
pterygoid  bones,  and  other  characters  as  indicated  in  the  foregoing 
description. 

1  The  t«cth  have  been  fixed  In  their  natural  position  !n  the  Jaw,  and  ttseeowaiMkginbtotoeztnMittaa. 
On  that  account  it  is  not  possible  to  give  exact  c 
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From  hectori  it  diflfers  in  the  greater  breadth  of  the  cranium,  the 
size  and  shape  of  the  maxillary  ridges  and  anteorbital  notches,  the 
concavity  of  the  superior  margin  of  the  temporal  fosssB,  the  much 
shorter  vertex,  etc.    It  bears  no  close  resemblance  to  stejnegeri. 

The  shape  of  the  mandible  is  similar  to  that  of  the  last-named 
species,  but  the  symphysis  is  somewhat  longer,  and  the  position  and 
size  and  form  of  the  teeth  are  entirely  different.  M.  hectori  is  the 
only  known  species  besides  mirwm  that  has  the  teeth  at  the  extremity 
of  the  mandible,  but  the  skull  of  the  former,  as  already  remarked, 
presents  quite  different  characters  from  that  of  mirum. 

EXPLANATION  OF  PLATES. 

Muoplodfm  mirum  Trae.    Type-specimen,  Cat.  No.  175019,  U.S.N.M.,  Beaufort 
Harbor,  North  Carolina.    Adult  female,  16  feet  long. 

PlATB  62. 

The  type-epecimen  lying  in  Beaufort  Harbor.    Head  diflsevered  and  fins  somewhat 

mutilated. 

PlATB  53. 
Fig.  1.  Head,  superior  aspect. 

2.  Head,  lateral  aspect. 

3.  Head,  inferior  aspect.    About  A  natural  size. 

PlATB  64. 
Skull,  superior  aspect.    About  one-fifth  natural  size. 

Platb  66. 
Skull,  inferior  aspect.    About  one-fifth  natural  size. 

PlATE  66. 
Skull,  lateral  aspect.    About  one-fifth  natural  size. 

Plate  67. 

Fig.  1.  Mandible,  left  side.    About  one-fourth  natural  size. 

2.  Symphysis  of  mandible,  showing  the  teeth  in  position.    About  seven-tenths 
natuialsize. 

80469'—Proc.N.M.  vol.45— 13 42 
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Views  of  Head  of  Beaked  Whale. 

For  explanation  of  plate  see  paoe  657. 
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Superior  View  of  Skull  of  Beaked  Whale. 

For  explanation  of  plate  see  page  657. 
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INFERIOR  View  of  Skull  of  Beaked  Whale. 

For  explanation  of  plate  see  paoc  657. 
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FiQ.  1.  Fig.  2. 

Views  of  Mandible  of  Beaked  Whale. 

For  explanation  of  plate  see  page  657. 
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